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^t::^^i-^'t-^um^m^(DmMKx^mW(7)mm^tt^'^':>X'\j'm ^ {^(Diinmmt&fD 
^comm. mmm\^^?>^^im'Dm'p^(DMmmm^'p'b-iz.nt:^tix^tzo ^tb^-^u. 
60f*i^j^T'fi/ctv\ mm. 'tmmumm(o^t:wM(Dm3i±tti:-^x:iro^{m^&^r^ 
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(7^^vt^—i^—\^ SViO <D large T ^|^^m^:^^;tT#i^Ufc^7V^■^;'cc^^y^'■^•>^^Z3^L^ 
]^i^^C/cM?S;6»t^{t:$tl.fc AT-1 ^ia;6Sfelt*ejn^[Science, 239; 1029-1038 (L988)L 

wmm-i- in vivo iz^m.'i-^tmm^M^^-r^yfzi^^. mm^ma^m-^ti:^-' 

^:7^(Dm})t^^fmi^X'h^Pl9m^-^<7:>}^^Wt7f^^t^^ Stnic. &Func., 

21: 101-110 (1996)]. 0:^S>^mmX'(Dm^M\'i.m^^t^~C^^^j:^\ 

mm (Es mm) /j^^'D^^mBa^Bt^-cts wt;s5;^^tT.Tv bs-i^ma^ ^ 

Biotechnology, 17, 139-142 (1999)]o 

[Science, 264, 98-101 (i994)]o ^(D:)j^x^m(D'bmmmmm^wn^r^ 

mji'a. ova! mm,^^^'^>itm^X%^:itfjm'^-^M^'^^iScience, 284, 143-147 

(1999); Science, 284, 1168-1170 (1999)]„ -^'^^j^^^C;>'M'^^^^^^#L^c:l[l] 
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Sa^-ib. 'bmn^t^^Aitm^X'^^^t^n^^^mUdJ. Cllnicai investigation. 103. 10-18 
(1999)], #55^^#«^ffil#LT. in vitro X'S5Wflait^*3j;«^i^«^ 

^^^LTV^SD. Clinical Investigation, 103. 591-592 (l999)]o Lj5^b>fcdSibs S^^^ttv ^ 
mhf)^~^'^J^y^^oTcU- Clinical Investigation, 103, 591-592 (1999)]o 

ffiV^btLTV^5, ^WmsSsL^mm,-^lt CD34VCD38-/HLA-DR-/CD90(Thy- 

CD90(Thy"l)^n^ife-rsri:;&5*P?DtLTV^5[l|fi^^^^;m Vol. 45, Nol3. 2056- 
2062(200G)L IfiLWl^;^^fl^3■t^^*^ CD 34. CD 31. Flk-1. Tie-2. E— feV^^V^CD 

^_;^^^^iai.r*5'5[^>^'i:^ji[Lt=;jRvoi. i, no. 3, 294-302(2000)], -n-^'^m 

m^MmSkX-^^ CD 90, CD 105, CD 140^<Z)-^-;«7-=&r^mi--^'^^SCScience. 284, 
143-147 (1999); Science, 284. 1168-1170 (1999)]o -iL>f&-\Wg=F^^*SflS^ 
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tfCo '^i'^MhtXyt^Mf^W^^ GFP(Green Fluorescent Protein)%^^i~S^'hi='!>'l'/^^-^ 

(Purulipotent)^?^ o7tii^«r'fe-5r^^M,V^aLfCo ^hKs B^^««5-Tlf->^t^ 
yrz\fX^f^<. DMSO (dimethyl sulfoxide) ^^ifOfiilc^<//i^ DNA (^m.;^^M)^M(>0^^i:L 
ctoT^, 1^.^61} (stochastic) l^'C^^^pasas ^g)l*«*5J:l^#*&»l&'^5^^'J{-:5>'ft:i~2' 

(^l^^-efcSrir^BJ^^-^^fcL-ACo ETl, Midkine, BMP4(75 4 5fflM<^9-^ 

CDllD^}^'Lj«g^it#|^-6*J7'^3it'^^trfe5 ANP(atrral natriuretic peptide):j<5 cTnKcardiac 
Troponin \)a:)^^^iS:mX^^:it^^Hil^r^o Nkx2.5 fc^J;!;^ GATA4 <D 2 ^^^^ 

lBJ9^{^'L^r£4#-^-^7teat^"T'r'fc-S ANP *3 cTnl oOlgm^^t^-^^f-^iiT-^^^i^^B 

Mmmt>ibL^mo^mi^tmio\^^m't^^^h^^\i^\^f^ Nkx2.5, gata4oo 2fi 
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' *f::> :^^m(^'^m^'M(OmfS&^^i^!kW<nm<^M^W^'^h^CD34. CD 1 17. CD 1 
4. CD 45. CD 90. Sca-1. Ly6c. Ly6g*«-r5^^*:. ifc^P^i^lfifla'^^iS^'AmT' 

fo;5Fik-i.cD 31. CD 105. CD i44^m^-r^mi^. mm^M^(7^^f^^mx^h^ 

CD 140^mM-r^m^. ^lyT^^V'^CD^m^m-r^^ CD 49b. CD49d. CD 29. CD 4 
l^Wm-t^fm> -^hV^yi^^^^i^^h^ CD 54. CD 102. CD 106. CD 44^m^i-^ 

i-T'^*?^, ^mnv^^'Y(^ (i)~(9i)^ii^-r5t>(^-efe5o 

(2) ^fem^^iS'H'MT-fcS. ±5B(l)iam<^*0J}So 

(3) *SJ5a;i^ #^{btg»flaT'fe5:ii^4#tSfei:i-^>. Jzttl(l)*->ttt(2)tB^ 

7ifflJ3^Tfo'5. -tia (1) ~ (3) (^v ^'r;H^nII^^t^if^^7:)^J|s„ 
:Lt^w^h'r^. (1) ~ (3) §e^<z)iiuB&o 

(8) CD 117ii'|4#SJ;D« CD 140^t^feT-fe€.. (J)(0\j^-tH-hn^.\Z. 

(9) ^bt- CD 34|^'t*-efeS. ±S-2(8)tE$fecOf.|IIilk„ 

(10) ^h\^ CD 144|^t*Tfo6. ±3e(9)fa«0^fB^o 
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(11) m^^^K CD i44Pt+4T-^s. _bfa,(9) ge^cD^iSo 

(12) mwfK CD 34mi^x'h6. ±mis)mM<^M.. 

(13) MdS. ^bf^CD 144^'t4X'fe6. ±sa(l2)^S'^^Ba« 

(14) nmtK CD i44!Ji+*-C'fe2>, -bis (12) m^<Dmmo 

(15) M/J^. §<b{^CD 14^^^. CD45P»> CD 90|^'Kfe. Flk~ mt*-. CD31^t4. 
CD 105PM^. CD 49b|^t4. CD 49ci^+±. CD 29^t*. CD 54^14. CD 1021^14. CD 

loePi-t^^-fcO^ CD 44^^fe-efe-5s -ttE(io)iH^co*Bjao 

(16) $b(^CD14^fjE:CD45|^l4s CD 90^1^i. Flk- iP^'tt. CD Sll^t^k. 
CD 105^'ft, CD 49b|t^t*. CD 49d^ft. CD 29^tt. CD 54»-|4. CD 102|S^'te. CD 
l06|^'f*j3W CD 44^i4-C-fe5. _t|B(ll)Ba$S<^JNBIiao 

(17) 5ifflflS^S,§^>(;ieD14^tisCD45l5^'I4.CD90^t^fe.Flk-l^'t4.CD3lPt'14, 

CD 105m±> CD 49bP^t4, CD 49dfe't4. CD 29^i^4, CD 54^t^. CD 102^4. CD 
lOel^-tS^aJ:!)? CD 44|^^-efc5s _htB(12)fa^'^jiWflao 

(18) $b5^CD I4^te, CD45l^'l*. CD90fe^4. Flk-ll^t*. CD31^ti. 
CD 105Pt^4. CD 49b!^fj£. CD 49d|^t4. CD 29|^#. CD 54Pg't4. CD I02l^t4. CD 
106^'t^i3J;t>'CD44|5.m'efe5. iBB(l3)tS^<^»= 

(19) Ho©chst33342%]fe>?iZ.^^£V^. ±15 (D^BifeCOMo 

(20) ±fa(l)~(l9)<^v^•^*n;^^^lII}:^m^^^^^$^^''>«^^«^^^^^^'f^^^^ 

(22) ?i^5i^fsm{c^<b-r§^;'^^^-r^^ i:ge(l)~(2o)ov^TH/J^l^sM®'^ 



(25) mmtK --r^P^'Wrn^^^'Aim^rmm. BMSC(FERM BP-7043)Tfo5. -bFd 
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(1) ~ (8) ^-rH^^lIg^cBa^^<^«o 

(26) m&i^ DNA com.p^'f'Mi:Kxy)'L-Mmc^^it-r^ii^:'3^'^'r^. -tsa (d ~ 
(25) (75V ^-r:^^^^l^'^c1B^c9Jffl)}ao 

.t|E(26)iSi!4<50»o 

fe^. ±ia(27)ia^c^Mc 

«5^)3&--<7:)^'(k5^«<K^}-^^'L^MSWfla--0^<h^s{g3t^iT^S±i^ (1) ~ (28) cov 

<^^>m^T-*pari:^#mi^-rs. -tta (29)ia«£<73^flao 

(31) ^^^h^J^l^i)^ik4>Um^i^Mm^ (PDGF)., (FGF-8) . 
^VF-ty^-KETl). 5:K;&-l'>'(Midkine)*3j:t>*#?f^^^@^4(BMP-4)/5^^^^6ig¥/;^^iSf*tL 

(32) PDGF mm^^3i^t:Llt5Xm^f^.^T^ymmns FGF-8 ;5Sia?lJ#^64-e|g 
±ga(31)IEicCOlBflfe« 

(34) t'^5^^;6Sl^^y-r>-?^-C&Ss J::ia(30) BB^O^Mac 

(35) Ite^m^^^ Nkx2)5/Csx. GATA4. MEF-2A. MEF-2B, MEF-2Cs MEF-2D. 
dHAND. eHAND. TEF-l. TEF-3. TEF-5 *3J;U' MesPl '/)^htimt^hm\:£M<^^-i<t 
% 1 ^-efeS s -Lte (3 0) td^c^^Mo 



(36) Nkx2) 5/csx tmmm^ex^^MT^ymmm. gata4 mm^^nxm^ 
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iv^bT^/mm^^K MEF-2A /JsgBm■^l3-e|g^il.sr^ymia^u^ mef-2b t^^mm^i 
sx-m^MT^ymmm. mef-2c i)mm^^i7-vm^ti^rs,ymmm. mef-2d 

eHAND mm^^23X^^^f\^^T%/mmn. TEF-l dSge^lJ#-?-25T-^$ivST5/g^' 

sa^ij, TEF-3 fjmn^-^27xm^th^T%ym^^k TEF~5mm-^^'2Qx^^f\.^r^ 

(37) »^*KjJS/D^^fl&^^<^*ffljiS^^^-efe5ri^i|#ilfe^-ra±sE (30) mm 

(38) M^I^3i5fflM5igH-P-2 (FGF-2) iz.x^^hm?iJi^^(^^^t^J^V>;iM^h^±m 

(1) ~ (28) (^v ^-rt^t)^i^KB&^<ommo 

(39) FGF-2 ;5Sfa^J#-^7^/J:tt8|Hg6<Z3T57^SB^J^*-1-§ FGF-2 Xh^. ±6E (3 
~ (28) c^v ^T^^^^l^i-l^^^^?ffl«ao 

-5tg;^,^^i"^ -tia ( 1 ) ~ (2 8) (D V ^ tv/ju m^fiiM<^Mmo 

(1) ~ (28) (7^v ^-rn/i^Uli^lE^t^^BflSo 

(43) m^^^i^ PPAR- 7 o^s-i^-fbE-p^a^^ryy-^^v-i-^^^-rs^b-^i^T-fes 

^^1-o_Ld2 (1) ~ (28) cov^■f tu;i^l^i^lS^cQ*ffl3ao 
(47) DNA (DjUi^^/HbTSfiJ^ffiV^T. (1) ~ (28) ^-rtl/i^lJa}-iE$jc<Z5 
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(49) DNA (Dm-^MtM^^^^X. CD J ITPtf^^^ilJ^ CD 140l^*(^iHflS 

(50) ^fe^^ DNA (DfSl^^^Mmm. 5-T1f i^^i^:/:!^ J:'0^ DMSO 

hf£mfj^hm\-£M-'p^j:<t^ mx-h^^k^mmt-t^. -twa (48) *3 j:t>* (49) ta^<^ 

±IE(50)b5^co:;^-?£o 

^»-cD5->'ft:^-i!)<la^'-Mv^5r^&^t#mi«^ ,.hrd(l)~(28)OV^-WJ^].^S^:l 

(54) f-^b;t/-f PDGF. m&^Mmmm'^S (FGF-S) . :^^-K-irV^^l(ETl). 

;&^^/(Midkine)fc^^t/#?r^^H^^4(BMP-4)*-^^£5S¥^^'b^f^H5->/^<i:^ 

±S^(53)1E^COMi= 

(55) PDGF;65i5^'J#-?'3*f^«5K«fe0DT^y^iE?'Js FGF-8 /jSSd^lJ#-^640OT^7^ 

yE^fa^'J^ FMP-4tmmm'^7oxm^fi^T^/mMn^'^cfh^n^'r^s _bts(54)s-e 

(57) f^^5'5>';6^w^y-i'>'ii?"C$?§s _ir-ia(53)ia^c9;^?*o 

(58) ^gr^la-7-/J^ Nkx2)5/C.sx. GATA4. MEF-2A. MEF-2B. MEF-2C. MEF-2D. 
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dHANDs gHAND. TEF-U TEF-3, TEF-5 *5j:tJ« MesPl ^^h^£^mt^hmi-^tl^(i>^J:<t 

iTt-t^feS. -tsE (53) ia«<z5:^r^o 

(59) Nkx2) 5/Csx mm^-^-QX^M^iX^T^ymm'^L GATA4 ;eiSi£^I]#-^i 

tb-sT^yi^sa^j. MEF-2A;55aa?iJ#-?-i3Ti^$n§r5/Jtsa^J> MEF-2B-^5@a?ij#-^i 

5T-^-^tv5T5/^Se?'J> MEF-2C d^ge^J#^17T'^StvST$y«?IJs MEF-2D 

eHAND mmm-^'23x-m-^^T^ymmm. tef-i ;5Sia^ij#-^25T-^^iT.ar5/^ 

Sa^'J. TEF-3 ^Sia^J#-?-27T-*^^T.ST5:y^iBi?IJ. TEF-5 ^SSa^lJ#-^29T'^$tvST^ 

(58)5e^©:^^feu 

(6:0 ;^f^$^iitsPPAR-7^fSmb-t"'SiaT-^ffiv^SCii§riRf1SJcir-rs>, -tlB(l)~(2 

(62) ^f^Si^lifs PPAR- y <7)^mm ^-t^^T^'^^J-^l^'^^^^ -T^i^^mx-h^^ 

(63) =^TWJir:y'n^^£^r^it^m^V^^^J^-/^^^ tWJ^yv. n-^f^y^y V 

(64) DNA (DjSh^^Mtm^^M^J^t\^X^m'-^^^^^<^''i^^'^^'^^^^^^ 

Mo 

(65) ^fefl^ DNA (Z)^7<5^/Wb^J;?)5xVf^^— If > S-Tifv-^^v^V^Jit;^ DMSO '^^b 

(66) if Sl^li^^l|E^cDT5/^aa^J-ei^^ti>5-r>^^— if "^'fcS. 
±a-a (65) a^<Z)>L-«^?fM7^Jo 

(67) m%(D'tm^±m.i^xmm^x\^^m-i-t.fz.\%m%o-i'MW:^^m^^^ ^X't^ 
mm^^<D''Mt\m<m'^i^. ^^v^^^y. m^m^^ ^^^^^^^ ^'^m=^^^-^m^ 
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(69) 1^^^>;^7^WJ3 pdgf. mm^mmmmm^s (fgf-s) . -T^^K-fey^KETD. 
ymm^n. bmp-4 d5se^j^^7oi?^$:^i.5T5/^@B^iJ^^tb^'tb^'t'5s jLfa(69)iB 

(72) fc'i5'5WjS^^y-i'>-^Tfe^> ±IS(7l.)1BiS^^^'L^r^?l^^^io 

(73) te^H^^^> Nkx2)5/Csx. GATA4, MEF-2A, MEF-2B, MEF-2C. MEF-2D. 
dHAND, eHAND. TEF-U TEF-3, TEF-5 :}oj:lKMesPl -/}^hti^^^>hMl-£tl^(P-^^<t 

■himx^^. ±.rd (68) m^(0'b-mm^^Mo 

(74) Nkx2) 5/csx :ei5sa^ii#-^9fs$^«oT5y^g£^ijX'^^tL6. GATA4 mm^^^i 1 
mm:(DT^ym^m. mef-2a ;iisg2^ij$j§-i3ia«4(73T5/^rd^iJs mef-2b mmm^^i 
5mm(or^/mnm. mef-2c fjmm^-^i7tm<^T^y mm. mef-2d ^sga3?ij#^ 
i9i2m(7?T5;/^i!!ia^iJs di-iAND ;esia^ij#-^2iie^coT^y^iE^'ijs eHAND 

SsBitcDT^/M^iJx TEF-1 /5W?IJ#-^25s^ifec7>7'^y!g^gB^lJ. TEF-3 r>Mn^^27 
lE^OT^/^ia^iJ. TEF-5 /j5iSa^J#^29fa-$^<^T5/^ia^tJ, MssPI mi'^m-^62si 

m^r^ymn^Mx'^tv^'nm'^ti^. -LIB (73)iB*t^3.L>j9^jr^fi£^iJo 

(76) ±ta(l)~(46)cov^Tt^.;6il5Kra^om^;lv^5::i:^^l#^§5:i:'r^. 

(77) ±ta(l)~(46)(7:)VNTft^^l^i^tag4<0»^^^j^:5^i:-r5'WW^^ 
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±sB (1) ~ (46) (D\ ^■Tni)^\mc^m<Dmi^^m^^^^t^wm.b^^. 

(80) jbia (1 ) ~ (46) ^T^^/6^lTI{-i^m(^*^Bfls^^^J^iU'cfflv 

(81) ±fa(8O)IE^(7)^^-el0i#^ti^f'^#:%ffii^^5ri:^4#m^'t-S. Jif2(l)~(4 

(82) ±l2(l)~(46)<7:)V>-rH/i)^l^^^:IS^<^^4^]«>^v^5ri:^^mi:-r^, 

(83) ±12 (1 ) ~ (46)(Dv^>m;?)^l:^{-la-^^<7D^tBfla^^v^?>r^^'^#m^-r5. t^^^ 

(84) ±f2(■.l)~(46)(^v^-r^x^^l^s$^■g2i^<^i^fflfls^^v^^:l^^^^i^(i■^s. g^^B/ia 

(85) ±1^(1) ~ (46)«7)V^riT^/5-i3St;il5^fecr^?flflS^/Bv^^:ii<&!l#mtr^.s ^^ss 

(86) _L§5(1) ~ (46)oov^Tt^/J^lJ■Ii-ltl^<^itlj}^!iic^^;;i^— -tf&^5a$«ci:^ 

^5 JiilE (86) fa^co;^&^ 
(88) Txn:^^-~'^^^^-^-^:^:Lb\^X^. >S^'fb^'1tfc±^(l)~(46)(73VNTix;ivl 

j52)±^ (88) tegt<^-/i^^mo 

(90) iiie(i) ~ (46)oov^Ttb/in^(;lsB^o«^^fci^^^±mo 

(91) _t§s(90)|^i^cDlg^al_h?t^;llv^5^i:^#^^<i:■t'5. ±bE (i)~ (46)oov W^t^ 
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mm^^ifhnho cdh? m'^-isi:xf cduo wA±'ch^mmt\^xu. 0^\^<n cd34 
mi±. CD117 mmsxry- cdi4o m^-v:h^mm. cd34 m^. cum m'^^i^i^ry^ cdmo 
m^^xih^mm. xm^L<i^ cdi44 m^. cd34 ^t*fe> con? pm#5i:i5 cduo i^t^t 

TfeS^il^. CD144|»v CD34m^^l:. CDU7 [^'t^l:*3J:l/CD140 »-efc5»^a, CD144 

^'14, CD34Bi±. CDU7 ^t4*3i:-?^CD140 i^tST-fe-S^lfljas CD144!^1±. CD34^'f4s 

CD117 PM*3J:i>' CD140 M'HET-fe^^iHSa. ^^{^^?*L<{* CD 34|^tt. GD 117^^. 

CD I4m^. CD 45Pgtt. CD 90l^t4. Flk-iPt-tt, CD 31|*t3:. CD 105l?iti. CD 1.4 

4|^tt. CD 140mm. CD 49bl^'t4. CD 49dl^^t4. CD 29|ir'|±. CD 54Pttt. CD 102|S 

14. CD 106|^t4*3j;t>^CD44|©'|4T'fc6». CD 3 4 1^14, CD 117|^taE> CD 14|?m^ 

CD 45^'|4. CD 90Ptt4. Flk-ll^tt. CD SUt-tt. CD 105I^'|4. CD 144^*^ CD 1 

40^'|±. CD 49b[^t4. CD 49d|^'tt. CD 29^t4. CD 54l^'t4> CD 102^ti. CD 106 

Pi'l*:ierO'CD44^t^ll-Cfea?»a/!a. CD 341^1*. CD\l7m^. CD 14lttt. CD 451^-14, 

CD 90^14. Flk- lPtt^> CD Sm^. CD lOSft-flx CD 144|^1±. CD 140|*t*. CD 4 

9bP$tt. CD 49di^l4. CD 29^-14, CD 54|^14. CD l02pttt. CD 106|^ti*3J:I)^ CD 

44mm^h^mm,. CD 34^1*. CD 117^14. CD Um^.. CD45|^tt. CD 90^'I4. F 
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Ik- 1^1^. CD SlPtfiE. CD 105|^#., CD 144|^tt. CD 140|M, CD 49bffif±. CD 4 
9dm±. CD 29^14, CD 541^'tt. CD 102|^t4. CD 1 06^-14*5 J:tJ« CD 44|^'t4T-^5 
mm^^Mhth^o CD117 i^i**5J:LJ«CD140 |^ttT'fe^»^U-rt*. •^r^;^#M^5i5# 

$aMbtfer43f-Bifl^a-eS?5 bmsc i^ti^o ve^:^#MS5l5^^^t:tg'm-Wfla BMSC it. ¥ 

m-0<f:f Tti^lT g 1|§^3-^) PERM BP-7043 ^LT^it^ttTV ^'5c 

i-sfg^&#-^$ti.5Jiffl/)aii^T«, CD117 i^'t±#sj:tj« CD140 mf^x^^^Mn^s *f^b< 

It CD144 ^'(4. CD34 ^-14. CD 117 l^-ft^Ji:!)^' CD140 Wj^Xh^'m^. ^i5$J--iL<}i. 
CD34 m'\^. CD 117 ^tt, CD 14 CD45 CD90 Flk-1 CD31 ^tt. 

CD105 |5^t^. CD144 l^.t§. CD140 CD49b CD49d Ptt^. CD29 ^t*. CD54 

^'t±. CD102 1^14. CD106 m^:^XTJ CD44 t*T'-^^^fla-/J'5feit"^tvSo CD34 1^14. 
CDlirmS. CD14|«. CD45l^il. CD90^+3e, Flk-mj*. CD3m#.. CD105|^tt, 
CD144 CD140 CD49b ^1*. CD49d l^tt. CD29 CD54 mi. CD102 

CD106 ^^-1**5^:1)^ CD44 ^7i±T'fc6«<tLT{*. KUM2 S^fflflSTSSfclf ibH-So 

'yiy. ■t^/K th''i:^*'Z)Bi$L»)«<t'^s^v>bt^S. thc^?6-^ffi^i:::»t:fft5l5T"^6 

^^tKX'f). ^mm^^n^=^^tfj>x^^o 

14 
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o^^m^W^-^M:^ll£X"hH\'i^\^^^^M^'''^K S. E. Haynesworth et al. Bone, 
13, 81 (1992)}:ife^^tLfc.:^|fe{^£-:3#^T5-i:/55X**So ■ 

Ati^c iomi mm^m»\^x!^->m&<D'wmm^-^^^i^^^\-r^o ^^i^m^n lomi- 
20nii <y:>'n-mm^m\^^o 'wmmmi^m.K)^^^. lo ^mm&jtAtik-r^. w^-u-:^'W 
m^^^ 1,000 ><s(Dm't-'^Mi^j^^'W^Mfi^^miui^rcM. t^-wmms^^ pbs (Phosphate 

Buffered Saline) -e?5fe?15f-r 5 o -^^■^'ry^^2mtmm\^fzLm. ^^'WmM^ \0%(D FBS(^ 
a§{Tik?t)^-^?>Q:-MEM (a -modified MEM). DMEM (Dulbecco's modified MEM)^'5V^ 
IMDM (Isocove's modified Dulbecco's medium)^C0?MSaifi-^^J8-J-1fii-W#jS$-^5)vl^ 

*B^7'=^^'=^I^^T'#nf^#}C|5S^^n>^.^V^;i5, M. F. Pittenger et al. Science, 284, 143 
(l999){^-ga#£§ttfc:;^?£5:iS-^^'S'M^ffl«^^g;jE 1.073g/ml (D percoU \Z.mMU'dik. 

1,100 xg -e 30 ^j^m'^L-';^m\^x^m<^ymm:mu^^^h\z.xy)mm-t^^hii^x%^. 
^f'. ^'fi'M^^iSci- 10 X PBS ^-h^^x-x 9/10 \:L^m^fzLpevco\\ ^m^-^i^w^xw^-^x^ 

feme. 20.000 X g-e 30 ^^jS'L^^^ilL. m^l-07S^l.O60(Dm^^\^^'t^^tie^'0. 

So 

15 
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•So 

^ T'^i^^Xc^i-l-^r 2.5ml c^l^lt^{-^*L, 10<m FBS (4^SM•?Jk^t)■^■^ti' a -MEM. 
DMEM, ^b?)l/^^± IMDM ^CO^PH^tg^^J^tS-iTO 1.5ml ^T^M^f-^feJ^Lf'^. ft#+t|-(^ 

x\fRmmm(Dmiii^-A^ib'wmfm^i}m\^m^Mo nib^ixt-'wmmmif^-^-y'r^i^nz. 

^tfa-MEM (a -modified MEM), DMEM (Dulbecco's modified MEM)fc^V^f^ IMDM 
(Isocove's modified Dulbecco's med\um)moymJi&,^^m^M^nW'T^^'^^o ^^bt\^fcW 

16 
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2 . 'bmmm^'D'^it^'^^'t^mm'Di'S-^ 

f&m^^^-^^J^ V ^-Sr ir;&S-e#6^jS. $?*L< \-X^mcDskm^5'-20%mMVr^. a -MEM, 
DMEM ^6V^^* IMDM ^OOtnflat&^ffii^W^^^;5^^V>^tT.^o IBS^i'/J^J^^ 

!^^fflB&it«ffl<5'^J#±ife"C 5 m-^^tb 20 ^^^^J^UXffU ^it^JIIL}cm;?]l]i-5ri^-c^ ^hl^mn 

.Lwmh^-^(D!^i[im^^^^mmj^^j'b^mm,^mW'r^:^&tvxu. (ddna o 

DNA cQll^^^/Hb^JtUTt:*. DNA {c^^LTm>f^/^<b$r?l#)S^-r'fb^4^'e3^^tt(^*V> 
p:^^^tO^Xi,X.\^\ DNA (7DK.;^^/Hb^IJiLT^^. ^fe^ DNA ^(D GpC SB^iJ^'cT^-^hv' 

aza-C ^Pt&l-). DMSO(dimeLhyl sulfoxide) T^^^'d^fetf^tT^Sc r'V^^— ^'^LTfri. gfi^l] 
^^lMcOT^y^@a5?'J^^"'r-57=>^y-i^"CNature, 397, 579-583 (l999)]/^if 

3 ju moi/r/i^ibio M mol/icorp'ioo?^^l::f^^j:5i^5-aza-c^/L^0?iwra--co53Mbtfe^# 

17 
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(FGF8). in^^K-lrp^^KETl). ^F;/J-r^/(midkine). 'g-^^@^4(BMP4)7'j;^t:fclf S^irp'j^ 
T^5o PDGF ^LTf* PDGF A. PDGF B. PDGF CT^e^/^^feif ;ir1^W(-f«^'J#-^ 

3^f^ii;i5(Dr^/mm^\\xm^n?>w^K mm^mi^Mm^s(pcps)t\^xmm^ 
ia^j^^$tu5^3co;^5. ^y:fy.^>(jnidk\nQ)tLxi^wi^m-^e8<7)T^/mu^nx'^^fh^ 

'S'Jf^^3^@^^4(BMP4)^LTf±@E^lm^70(;)T^y^iH^^•^t§^n5%<^;55^gl^L< 
FGF-2 iPl&5B«o ). =a-f$:&^(-«> id?iJ#-^-7-^fc}*8T'«t^^ FGF-2 /^il'^fc^-f 

18 
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lOim^ia^lJ) . GATA 7T5;y-i-JSS'-r^ Zmc finger Si^^i^ET' GATA4(ga^lJ# 
-i- ll:T5:y^SB^J, Sa^J#-^ 12 :i^SgSj?rj). myocyte enhancer factor-2(MEF-2)77'^y 

MEF-2B (Sa^iJ# 15 : T5:/i^ia^J> 6'a^lJ#-^ 16 : It^Sfi^'J) . MEF-2C {^31^% 17 : T 
5y^i2^J. Ba^lJ#^ 18 : m.mW.n) t MEF-2D (iSS^U^^ 19 : T^/m^i^^L ia^'J#-§- 20 : 
^m%m) . basic helix loop helix S^^S^IiUirS dHAND (ia^J##21 : T^ym^m. 

. eHAND (iEH#-^ 23:r5yS^S£^lK lE^U^-^- 24:J^iSBii^lJ)i: 

MesPi (iE^ij#-^ 61 : T^/mmik la^'J^"^ 62 : m.mmm) . tea-dna ^^^m^w^ 

yyVJ—l^m-t^ TEF-l (ia?lj#-^ 25 : T^/mMm. mm^n- 26: JS^IE^IJ) . TEF-S 
(mm^ 27 :T%ymnm. ifl5^IJ#^28::^Sia?'''J) ^TEF-S (SE^iJ#-^29:T^y«?'"IJ. 

19 




L<tts /iL^^r£?^Wfl&--^0^'f^^ti^^'t■S*W^^''^^ -L^^I^^^Sa&CEndocardial endothelial 

cell), ^5^VEi^/^fla(cushion cell). .^l^^M'L^^"^w^lS^ 'L^mm'bmmreL. m'^mm^km^o 

Immunol., 141(8) , 2797-2800 (1988)]&^)V^^^ FACS Sfellnt. Immunol., 10(3), 275-283 
(l998)].^/cti'Ls|15*fflia-0^>^btg^Wi-6?fllS5c4f^W5^=fit^^<^:^P^-^-^^ 

20 
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mmm'&mmmmmm m^m-i. medical v\E\N,mz){z.x'oskmcom^^ 

ui^L^nm-t^^tfj^'ii'^xh^o m'0^^nf^'t-mmi!^(DmiL\^Jt>\:^x . i^Ai-^mfr^ 

#A-t-5 sones ^ mmmm^nmm ^-^^i. medical view.iqqs) ^sv ^^i^ 
mmumA-^-^ j^ndkms ^mmmmi^mm-m mm^i. medical view,i993) 

6. ^L^mmM 

:$^^m(D'bmMj$.m\^. m&i^DNA(DjsL?'^Mm. miR.'^'M^^'^^^'^'^^^^ 

m^-(D{i>fj:<ti:>—mm^'^^)jf^^t^x^^i.. 'b^m^^-^(D^itm^^'^^m^^'L^ 
^mm^'T^imm^^^^t^^x-^^. 

%>^m^\i.^ PDGF, ^m^^fflM^iH^^-sCFGFS). nLr/K-fey^-iCETi). 5K;(7-r>- 

21 
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i^^o ■^-<yiO-<l/n. m70i± lO— 40ng/ml (7:)^S-C';BV>t.;K5o 

^1J#^ 10::^Sia^J)s GATA yr^V-l^mir^ Zinc finger Mfe^iS^ GATA4(PE?ilS 
# ll:r^./^ifl^'J^ ia?'J#-^ l2:*^Sia^'J)x myocyte enhancer factor-2(MEF-2)7T5;y 

^iz.j^n^'^m^ MEF-2A(sa^j#-^ i^-.r^jmun. mm^ i^-Mm'^m . 
MEF-2B mmm^ i^-.r^jmrnns mm^^ le-Mm&m . MBF-2cimm^ n-.r 
zymmL le^^u^^ is : i&mm^i) t mef-2d {mm^ 19 •. r ^/g^sa^u^ iia^'i#-§' 20 •. 

i.^mm) . basic helix loop helixM^g^S^J^P-f^ dHAND (Sa?tJ#^2l iT^/^Ba^'J. 
iE^[J#-^'22:«ia^iJ). eHAND(iaH#^23:r^y^ia^'J. iaM#-^ 24::^»^IJ) ^ 
MesPl(ia^m-?-61:T^/f^@aa^lJ.ia»^62:MSga^'J)>TEA-DNA)i$^M^5^ia7^ 
:7r5U-i^i^-r-5 TEF-1 (ia^l]#-?- 25:T^y^Sa^'Js Sa^lJ#^26::^Sga9ll)> TEF-3 

(ia^j#^ 27 : r ^sa^j . mm-^-^- 28 : ^^^sa^ij) i tef-s (sa^j#-i§- 29 -. r^/mm^i . 

22 
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HEK293 ^Sa. -rt?;?;M^5Wiia NIH3T3 fj:t'^m^^^tti'^^^o 

Yx^^^jVy.^^(T:> gag. pol. env /^^c^S^IC. V:/^'>-f/^;^-<iJ'^-c^^'^t* HIV 
;\^^^^<D gag, pok env, vpr. vpij, vif, tat, rev, nef /^ifO^SKs T •rV^-r/^^-<^^^ 
-<Z):^^ttT7=V^'l';^^i*l5l5CD ElA, ElB T^;=V|5a#^'l'^^:^cr)*fy#f* 
Rcp(p5,pl9,p40), Vp(Cap)^^i:'t7:?^ K^^^V N-S^iTJ^-^^S. 

P7^/V;7,^i7^— 7"^;^5KiUT}'±MFG [Proc. Natl. Acad. Sci. USA, 92, 6733-6737 
(1995)], pBabePuro [Nucleic Acids Research, 18, 3587-3596 (1990)], LL-CG, CL-CG, 
CS-CG, CLG Dournal of Virology, 72, 8150-8157 (1998)], pAdexl [Nucleic Acids Res., 23, 
3816-3821 (1995)]^-d5>fflV-^bH5o 

#)J;^}*\ (thCMV)cOlE(immediate early)ia'fS^'^-^'7°a^— SV40 

IE 3t{S^(?>^>'^^>'i^-^^^'^^^"i:*^^>^''^"^^^^'' Nkx2.5/Csx it^^co 
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ir-^~-^y^?.h^<D^AmtLr\'^. y^^;^^/W!>Afe[4^PJsp 2-227075]. V^<^ 

oL^^iXaWisCProc. Natl. Acad. Sci. USA, 84, 7413 (1987)] ^^fctf ^^i^^T'^^o 

JoXm^tmrn-r^^t'/t^X'^^Lhi^tuTe Genet.. 8, 42 (1994)L 3t^E-^f^Wl)^-;^^V^a«^lJ^ 

1% DNA rr>t^ fe^VNf*5fe^S cDNA ^^la^^i^^— c9T»^ti-Jf Ai~ 

24 
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:rVI^ytT<Escherichia)M^ -fe^^T (Serratia)/^. :^rj:^<.^y^]}^J^ (Corynebacterium) 
•^I^t:V<^5^y '^i^ ( Brevibactorium ) -V^— K^'^-^ ( Pseudomonas ) ^ ^<=^;iyy^ 
(Bacillus ) g<yp/<^-7^';'>A ( Microbacterium ) H^KB,ir^1t^M. i^/W^n^-te^ 
( K.luyveromyces )M^ -<^-v:»P-^'^-fe-;^ ( Saccharomyces) M^ v'y+>>>':*'ci-v'-i'-fe:x 
(Shizosaccharomyces ) J^^ ( Trichosporon ) Ms v'!7^^5:-t>^ 

( Schwanriomyces ) ^6::i/JS-J?#^o 

^l-'^^*^ ^ij;^}**, pBTrp2. pBTacl, pBTac2 (V^-rtb^>-<— yv:^'— ^^--'^ 
'I'A^tJ:'^ r!?flS) s PKK233-2 (Amersham Phamacia Biotech . pSE280 (Invitrogen 

^) . pGEMEX-1. (Proiregaiii^) . pQE-8 (QIAGEN^;I:M) , PKYP10[^1^ IB Bg 58-1 10600] . 

pI^YP200 [Agricultural Biological Chemistry, 48, 669 (1984)], pLSAl[AKric. Biol. Chera., 
53, 277 (1989)], pGELlLProc. Natl. Acad. Sci. USA, 82, 4306 (1985)] , pBluescript 11 
SK(-) (Stratagene ^±M) s pGEX (Amersham Pharmacia Biotech ^±M) . pET-3 (Novagen 
i^). pTerm2(USP4686191, USP4939094, USP5160735), pSupex, pUBllO, pTP5> pC194, 
pEG400Cj. Bacteriol., 172, 2392 a990)]^^^lJ73^-r5^^^•^^'e^S= 
^^^^^—tVXi^. iJ/Ky— A^'^Sa^jr-fcSV-V-('i^-^?V^;9V (Shine-Dalgarno)Sa 

ntm^^ y^tcr^n^m ^ £§^t m^. 1 smm) i^fi^ufc^bco^ffl v ^^^tmi- 
y^^^^^^ti^xn. m-:3Em^'^x^m.x^^^-h(DXhri\-^^''A^^£^wxhx\^\ m 

trpy°0^-^-(Ptrp). lac^in^-^-(Plac), PLy"w^-^". P^r/n^-^-, 

25 
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^^^^^^ (p trp x2) , tac -^u^-i^-. letl [Gene, 44, 29 (1986) ] . lacT7 

Escherichia coli XLl-Blue, Escherichia coU XL2-Blue. Escherichia coli DHU Escherichia 
coli MCIQQO. Escherichia colj KY3276. Escherichia coli W1485. Escherichia coli JM109. 
Escherichia coli HBlOl, Escherichia coli No.49. Escherichia coli W3il0, Escherichia coli 
NY49, Bacillus subtilis s Bacillus amvloliquefaciens . BrevibacLerium ammoniaRenes, 
Brevibacterium immariophilum ATCC 1 4068. Brevibacterium saccharolyticum ATCC 14066. 
Corvnebacterium glutamicum ATCC13032, CorynebacLerium glutamicum ATCCH067, 
CorvnebacLerium glutamicum ATCC 13869. Corynebacterium acetoacidophilum 
ATCC13870. iViicrobacterium ammoniaphilum ATCC 15354. Pseudomonas sp. D-OUO^-^ 

-rtvhm'^^^^tij^X-^. ^^i^it. ^/\y'y^J>.^^>'^^^^^:^'^^^LProc. Natl. Acad. Sci. 
USA. 69, 2110 (1972)L :^Uh-:f^Z^mmfm^ 63-248394) s -^f^fi Gene, 17, 107 (1982) 
Molecular & Gsncnil Genetics, 168, 111. {I97mz.m^(0:}?m^^hm:it-^^X'^^. 

(Ai'CC37115) , YEp24(ATCC3705l). YCpSO (ATCC37419) . pHSl9. pHSlS ^M^T 

PH05 Zf^^—-^—. PGK ^t2^— . GAP yu^—'^—. ADH -yo^—^—. gal 1 

26 
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lactis) s M;=3;;!.7Kt3>- -7°/^^^:?^ (Trichosporon pullulans ) , -:/^y:=^5r^-fe^-T/vt-''^:?; 
(Schwanpiomyces ajluvius ) #^&>t"f 2>^t;*^"C^So 

V^;£.r,!r;35r-^. '^J;t}:£> a^l^^fn^Kl/— i/g^'^^lMethods inEnzymol., 194, 182 (1990)]. 
y^y^u-^y:;,Ym^oc. Natl. Acad. Sci: USA, 75. 1929 (1978)]. ei^^y^-^i^^feU- 
Bactoriol.. 153. 163 (1983). Proc. Natl. Acad. Sci. USA. 75, 1929 (1978)]^^fctf 5^^://^ 

pCDNAKlnvitrogen 1±S^. pCDMB (Invitrogon tt^) . pAGE107 3-22979 ; 

Cytotechn.ology. 3, 133 (1990)] . pAS3-3 i^mW- 2-227075) . pCDMSLNature, 329, 840 
(1987)] . pCDNAl/Amp (Invitrogen t±^) . pREP4 (Invitrogen . pAGE103[J. 

Biochem., 101, 1307 (1987)] . pAGEZlO m^-^mrr^t^^^tt^-^'^^o 

-^ij;^.^^. 1^-I'M^^'l='^-^^^^(^l^CMV)<Z)IE(iInmediate early)iia'f;S^<^^a^— > SV40 

m^tmbl^Xn. iibc;oi^Bfla-C'fe^-^-^/V/^(Namalwa)?^Ifl{2. i^/Vc^^tHflS-^fc^ COS5^B 
^.y^^-X..^i.;^^^-c^!(^BSSX'fc5 CHO ^fi^, HBT5637[#|^BS 63-299]^%fc 

rfc;65-t^-^, i^^atf , ^u^bczTK-V— >3^ftCCytotechnology. 3. 133 (1990)] JJ:/^^:^ 
/VV^'i.^feCittP;^^ 2-227075)s y:^7^^v'3>^fe[Proc. Natl. Acad. Sci., USA, 84, 7413 
(1987). Virology. 52. 456 (l973)]'#^^V^§:ii::65-C't5o W^^^^<^m%^^^Xli%m 



27 



00-12-27; 5:41PM;NGB PATENT DEPT 



FITZPATRiCK 



; 81 35551 39bb 



13:^ il^p^ip 2-227075 -^^i^flifcSV^efltl^Sp 2-257891 ^^jkm^^^^t^-^^ ^^^^'^^^^ 

T'-^^^hy— ••^^^7>'^DBacuJovirus Expression Vectors, A, Laboratory Manual, 
W.H. Freeman and Company, New York (1992)]. :^u:/h-:7"x3h::i-/VX-^:/-^Udr^^ 
^^^^U'J^ '^'-J'JV^:/}' 1-38(1987-1997), Bio /Technology. 6, 47 a988)^{;iiS^ 

^^^fe}^::}3V^TJ^v^?,t^.5Jt^•^^A-<^5^<5'^i:I-■^«^ '^'ix-t*'. pVLl392. pVLi393. 

pBlueBacIIl ( Invitrogen liiJi) ^-^felf 5r<t;?»S-e^S„ 

^.;^y^;^;^^;^.:3?^lxr— "*?y'^Kt2i^;^>-!?'l'/^^CAutographa californica nuclear 

polyhedrosis vinis)^MV^5ri:;?)5-e#5o 

^■■fe^fflliajrLTtt. Spodoptera frugiperda Sf2l[Baculovirus 
Expression Vectors, A Laboratory Manual. W.H.Freeraan and Company, New York, 
(1992)]. -inchoplusia xA_(OmmAX-h^ High 5 (Invitrogen ttM) ^^^^^ ^Sri^J^X'^ 

y<ar^n^^/V7'.co;tt^Am-i:LTti.^J;itfi. yv^;^;/Viy'>i^?^-[4tr'W¥ 2-227075]. 

y;if:7rni^^/3:x?£[Proc. Natl. Acad. Sci. USA. 84- "7413 (1987)]^^fctf Sw^/j^T'^^o 
[Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 

Pre.s.s (1989)] (;^fEi«t^H-cv>5;^^fe^l-mcr. M^^M. ^t^^W^^'^^^rn^h 
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'bwvMtn^-m'f-^^-h'-t-^ DNA ^m^i2iAyfcm^^i^ DNA ^u^^-'r^mn^i^ 

mmmt\^x\±. r^^=^^T. mY.ri^'^^'^^^ a^Tv^^^i-> mWir^y^^^^. v 

^-^hi^. m^'^^. m^=^^:^. ^■^-oMyk^mm. x 

mmmti^x}^. v^-m^—^v^-^^. 'r^mm^:^v^^^ v^m-^r^^-^^^-^^ «^^^^ 
mt-rhu^j-^s mm-^>:^'^. mmm. ^m:^7U'^^j^m^m^^^z. 

~40't:;^5J:<, j#^Bt-^t*. il^ 16 mm~7^mXh^. pH J*. 3.0-9.0 \-^^ 

^t-i^,m^.^.W\^f:'G^X.T>-t'iyV:^^y'hJ^'<^T^^^ 

29 



00 



.12-27: 5:41PM;NGB PATENT DEPT FITZPATRICK ;813556U..b 



w^m\^tm±m^mm-r^t^i^\t^^^v-/^r^v7m (iaa) ^^i§mimmi^xi>x 

fbX^ ^^ RPMI1640 *&ilfe[The Journal of the American Medical Association, 199, 519 
(1967)] . Eagle CD MEM [Science . 122. 501 (1952)] . y^^^^y^^kM MEM MM 
[Virology, 8, 396 (1959)]. l99^Jfe[Proceeding of the Society tor the Biological Medicine, 

73, 1 a950)]^/cfir^vfe±§i^&^::^«6^ilJllI^t^-^^^PUfc*J^6^^^v^5^t;i>X'§5o 

^TV ^6 TNM-FH Jt±i!i (Pharmingen . Sf-900 II SFM mm (Life Technologies > 
ExCelWOO. ExCeil405«/-'m^ JRH Biosciences ^fciit) . Grace's Insect MediumCGrace, 
T.C.C., Nature, 195, 788 (1962)] ^-Sr^V ^^^ti)^X%^. 

Jim'pH6~7. 25-30''C^(D^i^rX% 1-5 0 PrS^^T^o 

T^/^^/V (DEAE) -te:7Tn-.X. DIAION HPA-75 (H#^b1^«:i^) ^^i^V'^ffl V Nfc 
|t-^;^>'2^^^^'^>^^~^^'<~'**- S-Sepharose FF(Amersham PharmaciEi Biotech 

30. 
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-<^J-5i3:LTlx#^ti^S^^^tl^^> ^'J^f**^ Sa^'^^-^ ''^ ''^ 

tS„ *f^. 3i^H Advanced ChemTech ttM. Perkin-Etaer ^±^. Amershsm Phannacia 
Biotech ^i±m. mm Protein Technology Instrument ^±i^. Synthecell-Vega ttS^. ^ 



5. 

7. ^^^^^^m.cDmm^mm 



»r^^^-^ffi> -h:.>Fyr>L^^#, DuchanneM0^:^.:^hn:^^'-^^/^^fc^f 
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^ibtvXV ^S [f^^^, 30. 1302-1306(1996)] o 



'^mmm^mm^m (ELISA : ^^WITcTO 1976 Antibodies-A Laboratoiy 
Manual, Cold Spring Harbor Laboratory, IQSSjT^^i'-^ail'^So 

^x^^^^vh^—^^w-mu t^/^^:/yK--^^l#^i-s^^ mm\-m^\^xmmmm 
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P3-X63Ag8"Ul(P3-Ul)^[ Current Topics in Microbiology andlmmunology, 18, 1 (1978)]. 
P3-N$l/l-Ag4l(NS-l)^[Earopean J. Immunology. 6, 511 (l976)],SP2/0-Agl4(SP-2)t5^ 
[Nature, 276. 269 (1978)],P3-X63-Ag8653(653)*5feCj. Immunology, 123, 1548 (J979)]. 
P3_X63-Ag8(X63m[Nature, 256. ^^^^ (1975)]^. -^r>;^Efel*COmb'#B&«-iii-ffiV^^ 
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;^-ST'*)S1^^^^^J'i^^>'^feCProc. Natl. Acad. Sci. USA 85, 5738-5742 (1988)]-^ 
Representational difference analysis [Nucleic Acids Research, 22, 5640-5648 (l994)]i:iJ:5 

cDNA ■m\\^^'^m^ii'o'7iy-^MzMW^mm-^n\^^. ^j^m^yr'r7i^mm^n^\^(D 

V^'&rttjX^^^CScience, 26J_, 600-603 (1993); Nature Biotechnology, 17, 487-490 (1999)]„ 

icLTl!X#^t^f'^^->i?':'-/^ia^lJ^^tf DNA Wr)n\'t^^ cDNA ^/^fb-f^'A-fe 
±^ cDNA ti^(75±*S^^®a>1J^j^?Wi-Sr^X\ m cDNA ^>:^-V^Z>m^m^^^^^ll'Z^ 
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^cDx^^y— ^^^^ 

^j^k^'Dj^'^^m&M. M^iiim. ^f^^-^^K ^m\^'^m. -^^mmmm-^j^t'^^ 

Uyi^~^^~-^i^^^tl.X\-X. GFP(Gleen fluorescent protein). /V-^:^:^,^— lr\ ^— 

>tWimJ^elXnmmmmir^'^<B^(D-^'^^-^-t\^Xi't. cardiac troponin KcTNl) 
;5Sfcifbtl^6D. Biological Chemistry, 273, 25371-25380 (1998)L 
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DNA^. i/hnr>^/i.^-<^^-{^^AL. ^^^^-^'bmm^-^^^it^^^t^^^ 

TERT ^^^^r5#^m^-^S®-T-^*. TERT it^-T-^P-^-^/-^: GFP(Groen 
Fluorescent protein). /^v':7^9^-i-\ feSV^f*^-^-;«-^^h^>^--i^-^^^-<^:>>^^-^- 

(^J;'9, TERT ^t^^=•^•^i^^^^^^ra^^^^SlJ'^5^i:555-etS„ 

LX\t. FlTC(nuorescein isothiocyanate). PE(phycoerythrin) . APC(Allo-phycocyanin) . 
TR(Texa.R.d). Cy3. CyChrome. Red613. Red670. ParCP. TRI-Color. QuantumRed 
;55jfclf t,in.5(:7U-+)-^h^-^-i * gfJH. P3-13. ^Ptt. 1999^!^). 
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ffii~§ri:-/5^X-#:§o ^^4^3^PBfla^^'?^J^6<J!-^*-r^i-f* stem Cell Technologies 
Inc(Vancouver.C^nada)«t^9^^^tl.-CV^5 StemSep ?fe^ffiV^6^^;05-c#§o 

^ffiin:Jm"efeSCD34. CD117, CD14. CD45> CD90. Sca-1. Ly6c. Lyeg^mm-i'^iti^^ 
sk'W^m'\m<Dm:t^mX-h^ Flk-K CD31. CD105. CD144 ^«'rSfetl^> f^lS^ 

^flirac^^^-^wi^-C'fc^ CD 140 ^mm-i-^ik^s 4^^^^v>co^mmm-x-^^ cD49b. 

CD49d. CD29, CD41 ^m^'t^m.Pf^^ -^hV^y^y^^^i^X^^ CD54. CD102, CD106. 

CD34|^'Kis CD117 1^4. CD144^14^flfe*5J:t/CD140m-tt<^i«W 
th#M*0B^/j^^ CD34 m^Mimh CD144 !iFttW*_b5lSb/L 
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^^mm^'Am-r^f^^^^^ ^^:rT7>'^^yc0^t^m7fe^&^fereen fluorescent 

^fcf*. Jt«iE-ffilC^*Ufc*S^'^i®^*'-> n^m^^^l U. M dexamethasone. 0.5 
mM methyl-isobutylxanthine. O.Oi mg/ml insulin. 0.2 mM indomethacin tfl^Xt) {'C. ^ 
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fla(7>i$r±a4'l-?^^;S^ 0.1 M M dGxamethasone. 0.05 mM ascorbic acid-2-phosphates 10 
mM i3 -glycerophosphate ^H^*H^m^PbfcJ§ife*T^*«i-S^^*;6S^tf 

Hoechst 33342 DNA JSt^^^T-fc^). ^^fc^^<7>'^fla^^fe-rS^^^^T^#So #M 
^*5o ABC (ATP binding' cassette) 

/^«^a^:^^V^ri;5^^bnTV^§•(4■'F^F^^.SeW^^^> Vol.45. Nc.13, 2056- 
2062. 2000)oti^oX. Hoechst 33342 ^lX«9i2^*'^^V«^^^^?>::tl^^^^ 

fl-M-l---?)^^ Hoechst 33342 -CBt<^*S^^lfl&^i.WS ^^W^i^fflSS^ Hoechst 
33342 T-|fefeLfct^.FACS^ffiVsTUVU^if-'^feXTMtfg*i:*^!S««2m^-fe^tt 

5^^r}^J:D^-W^n5-^^5-e^'£>= Hoechst 33342 ^^'5i^^/<^v^^■|^^/^*fllil&^* side 

population ^U-C^-M-rS^iJi^T'^SCGoodell, MA et al. J.Exp.Med., 183, 1797-1806 
(l996).http://www:bcm.tmc.edu/genethGrapy/goodell/ new_s)te/index2.html]„ 

mi\t. KUM mi^ (A) *3 BMsc m^m^^ti^^. t-;^5--Wnufc*n:-^^;^ 

m2)-t. KUM 2*lUfla (A) *3 j:t>^ BMSC *[BB^(B){3^tV?:'^. lr-:=8-^ WbUctai-^^^:^ Flkl J^l 
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m3n. KUM (A) ^i.Xf BMSC mmB)\^^M'i^. FUCmWil^fcm'^'y^ CD31 

04tt. KUM 2?WflS (A) *5 i'O^ BMSC Mm^^f^^'^^ \f:^^.lyit\.frLiK-^^^ 

1115}*, KUM 23^|BB^ (A) *5i:t>* BMSC 5Mfla(B)l^^ti.^H. FITC CD34 

116tt. KUM 2*»SS (A) *3 BMSC ^Ba(B)i-^H^tv. FITC timUfcf/C^^^;^ 
CD117(c-kit)W^J^V^T^^$:Ki^^^*5^^^V^,7^-1^^M^^-T'ffi.J^^^^ 

1^7tt. KUM 25i^lHHa (A) *3i;tJ< BMSC ^flia(B){^^tL^'tL. FITC Wm^f-^'^'^^^ CD14 
lUS^i. KUM2'#flfe(A)*3j;I>^BMSC^flS(B)Jc:^tL^^^T^. FITC «Uitft-^^>^> CD45 

safe. ^^r'^v)o^u/c^s5>ds^#^^^£;<^5^-iP:X'fe»9, mM 

il9[i, KUM2,1S|flfl&(A)de<tU^BMSCm(B)Mt^€n. FlTC^SifebfcfA^e'^^ CD90 
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ff 



HI ion. KUM 2m^ (A) *5 BMSC mii^m^^Mf^. FITC ^^s^LfcSi-^'?;^ 
mitt. KUM2«(A)fc^J:t;^BMSC«(B)}^^-h.-^K. FITC^f^Lfctn:-^^^ Ly6c 

12114(4. KUM 2*fflJ3a(A)*3W BMSC 5^PflS(B)}^^tv^'ti.. FITC ^IgfeUfctiL-^I^:^ 
mist*. KUM 2ii^^a(A)^3WBMSC miim)K^ti^'f^s FITC t^^^Lfcf/u^^^:^ 
mi6\lL. KUM 2?r-ffi/ia(A)*3J:^BMSC m(B)Mtb^'tl^. FITC ^M\^t-^'^'>^ 
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mi7it. KUM 2mM (A) *5J:I>* BMSC ^Ba(B){C^ti'^^tt. FITC WM.l^f^tX'^'^^ ^ 
mi8\1. KUM 2mm (A) ^XU BMSC Mm^'^rM'^. FlTC «Lfe^7L-^->:^ 

CD102 mi^^m^^'^rmRit-^^^^-^^\ :^ti^'^^h:^-^-X'm'^vtd^m-^ib^o m 

m 19{*. KUM 2imm (a) ^XXI BMSC |fflJ}S(B)i^•^i^^^^^ FITC WMVfdjC-^^^ 
ta20«. KUM 2llDfla(A)doJ;I>*BMSC m^(B){:i^M'n. FITC mML-fdcfi^^:^ 




5i!l#oo C3H/He 10 EE^-^-7^^^^^fflV^T^i>Ls 

X/l^^M 23G c73^f^^;g^Lfc 2.5ml 20%FCS Srl^^rS IMDM m^^^ 
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i.5nii Ai^^ tm^<o^^^^m'ncDmm^mcowmcm^^^^^ u.mm<D^\^mmm 

^Vk^m-r^tX% 'Wmfi^^Whmi^fCo mm-tlMi-^s 20%FCS, lOOmg/mlpeniciUm. 
250ng/ml streptomycin. 85mg/ml amphotericin ^^-T^ IMDM ^m^X' 33^T:\ 5% 

5-aza-C ^fs^Pb 24 ^f^i^mX^fzM. MDM ®«Siw-f-^xT$^(e: 2 mm^m-T^ 

J!^m, KUM2 7jeibt>*i^^51ii-S^^Mll»« BMSC {*iRj=BlJ4^l&^^5^£V >|5I<9. 

20%FCS. I OOmg/ml penicillin, 250nB/inl streptomycin. 85mg/ml amphotericin ^^^-T^ 
IMDM itilii't'-^ 33°C1?. 5% CO,^g;itCDl!l?^Pa^fflV^-Ci^*^=ft-of^ KUM2 *fIlfl&J* 3 fi 
M CDJ^I^^CT) 5-aza-C 24 B#r.^@^-r«>^^-e. #^it#-^-6^{;ig attDj-fS'il^fiJSJiWSSi^S 

;5^m^$^/c. BMsc mm-i. ^n-^^^iTv^y vt^TOHjjufc^. *fflfla^irif^j&«L. ^ 
mt-t^mf^^£mm-r^^hx\ ^u-v^fb^tt-pyco bmsc ^ra?^. ^c^^^t^N^^'^^ 
KUM2 xy)h iooj^-^j.±.^^m^'^imm-r^^t*m^^i^t^ ±fz>L>w^mmmm-m 
xj ^mrnv. 24 p#!inJt«ufc^. t^i©^ imdm ^m\^i^7Lx^h\^ 2-3 M[?rit§ 
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n\^xim^'hmm:m\^^^^f^. -^^ysco^tmt. u^j^ 3oo~4oo ^nm<D>b^^xi\^ 

}^:^oV^T@^ 120-250 [H<73jt$-eMIIJ^I*J^-Mbf^ 

ReagentsCGlBCO BRL 1:t^)^fflV RNA &l3i#bf'o RNA ?:*^i:bT 

Supersciptn reverse transcriptase(GIBCO BRL ^±M)^J1V ^-C First strand cDNA ^^^L 

'mmm^^mm^mB^CDm^^^nir^tc^i^^ ^ First strand cDNA $rS© 

^b-c. sa»^ ss'-'ss ic.T.L-MS^a^J^^i-s^^£ dna V >T«g^K] pgr ^tr 

5;ri/V«^T"*?-S a -MHC *3 J;!)^ 3 -MHO. T^^^-^fc^ -skeletal actin *3^tJ« ^ - 
skeletal actin. X'^l^l^mmX^^ MLC'2a. MLC-2v, .L^»B$#^^3l5:^ia^X'fc5 
Nk:c2.5/Csx. GATA4, TEF-1. MEF-2C, MEF-2D. MBF-2A ^ffiV^fc„ 

ANP 33. 34 cD^^iB^IJ^^i-S^fi^ DNA BNP <J^mm\Z.nU 

^lJ#-!§-35. 36 ^>«iBm^TS^)55c DNA a-MHC 37. 38 ^9 

mmm^'^-r^^^ dna is -mhc <Dmm\z.\-m^m^ 39. 4o (D^mm^i^^r 

:h^J^ DNA ^, a -skeletal actin cOif *S}'OT?'J#^ 41. 42 <7?:^£@a?iJ*^i-a^^ 
DNA^. ^ -skeletal actin <^Jt*§(-Jiia^'J#^/ 43. 44 CO^^jE^IJ^^f^^SK DNA 

MLc-2a <DmmKmmm^ 45. 46 co^ssa^u^wra^^ dna ^. mlc-2v c^^it 
{^nsa^ij#^47. 48<7:)jfe£ia^ij^^-^o^^DNA^. Nk^2.5/csx(Dmmi^mmm^ 

49. 50 DNA ^. GATA4 (7:)±i*S}C}i:ia^lJ#^ 51. 52 W^ftiS 
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?IJ%Wi-S'6'^ DNA TEF-1 comm^mi^^i^^ 53, 54 .cO:^S@a?^'J^^i~S'^^ 
DNA^. MEP~2C(Dmm\^'<-mn-^^^-S5.56(Dm.&mm^^ir^^J^^NA^. MEF-2D 

(Dmm\^iimmm^ 57,58 c^^^sia^ij^^-r^-a-i^fe dna ^, mef-2a cDiiit>si^«isa?'J 

mm^^^-'bmmm-^^^tL.rc-wmm^x'\^. Nkx2.5/csx. gata4. mef-2a. mef-2c. 
MEF-2D. TEF-1 ^in^<^:>^mmm^f^f^ mm^'<rj^mmmm'^-^'^^i\^MW'c 

jltvT MEF-2A J:-0^ MHF-2D (D^^m'^tM^^^f^o 

Lfco mWsmilLn-. 1.49mM CaCl^. 4.23mM KCU 25mM HEPES(pH7.4)^>^AllLfc 

^^^;^m>i3Ei±m^JSfA^ 15-30 Q\m^\^x sm kci $r«b-/to jjimoty^i* 

MEZ-8300 ( R ^7tm^±l^) ^^\^^X'^m^^T^y'^-^"^'i^^r:ic PJl^M^^ RTA- 
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i:/^'5J;e)t:i eOinm if «^V>;/V^.fe^V^^± eomin :7^^n^.^^>'{t*7=V:>'i^:i 
(fibroncctin-coatad dish:Bocton Dickinson ^±^) 33^. 5%CO,S^<^W??PmJl 

H 0 . 5-aza-C ^5i^«« 3 M i:/^SJ:9^^AnLfc_tT% ^ i^, PDGF 

lOng/ml. l/^y-YV^}* lO-'fvDo 

§g0 5-aza-C ^±&Jfi;6^ibl^*-rS/cJ^(::s t]?-Ji!i«U-%CM^55^L. SWS#7=V:y 
'>^Al^{* PDGF ^^i^^m. lOng/ml (^^^eSipl^Ml-s j^^T^Vi^i/^Bfrfi PDGF 

PDGF ^»i-5t?«54^K PDGF iixf-y^i/«piB$i^»i-^^^ 5 pmm^mm 
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W 0 . tm^m\:i 5-aza-C ^«S3 Mtt^^^mMLt:iJoX\ FGF-8 

lOng/mi lc;^^6J;5i:irs^D (i^t-*7=V5'^^--D) . ET-1 lOng/ml 

m^JB (t&^7=V5'v'-^E) , Midkine :^if#^S lOng/ml {Cl^^Sa::?}'^^^^ (tt«-rViV->-F) . 

^ 0 5-aza-C ^trnm-m^-r^f^^^-^ m-m^i^^-h<Dk^-:^m\^.'^~c^^^^^^^y 

^>^D{wf* FGF-8 lOng/ml };:/^2.a:5{-^*nl-. it^^V^/v-^Ef^lJi ET-l ^i^ 

9icSJ,;!]n. d^^-7=V^yv-^Gir{i BMP4 ^nmm long/mi i^^i5ct5.(^m:'jnLTi$^^« 

bfCo^n;4^?:>Hl^2 0ft. 4 B^^{^%|i]1^<^M^l!^i:FGF-8, ET-1, Midkine fo^V>(^ 

5-aza-C ^m^x^-hmm'^. *B)!ao«^{iLW««^T^-m^i^f^o -^rc^^^m. 

FGF-8, ET-1, Midkine fe5V^«BMP4^^^aLfcita7=V^;'V^-e^*;^ 5*iJ<Z?^aa;4^r*1? 

«.7 1 _78rv^b^^^^i£;^i;3f^^ V:^^K%;BV ^T^a6^ PCRfifW ^tr 
FGF-8, ET-1. Midkine fc5V^tl BMP4 ft. ^t^^•|^¥a-C:^L^^1i{r4^:^■^^^^m^^■^•fc^ 
cTn!, ANP cT^lgm^/Liii-^^t^^^t^/io 
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Nkx2.5/csx ib'jzu? GATA4 it^T-t^m^i^xm. 5-aza-c ^mmi^tct^ tmm^Dfm 
^£^u-^'bmmx-^^^tf)^7v^^f\^rco cicojWtffMm^i, s-aza-c t dmso <D^m<Dm 

(Single cell markmg)CO^!^^^To/Co 

GFP it'g7-?f||^$ii:5l^h5=C7'l'/v;^^i:7^— 7°^p;5F GAR3-GFP JoJ;t>\ 
Ecotropic 3t{5^^^m^-^6 pCMV-Eco 7^^:^5K-<i5'^'-^> Molecular Cloning. A 
Laboratory Manual. Second Edition. Cold Spring Harbor Laboratory Press (i989)^^}C|a«| 
^T/^:^yi^fP?**3i:t>*PEG jtl^•fe^i^V^T. DNA ^Mbfc, 

^00 DNA ^>^^;=^:7^^v'a:/$^^M B =i:/:7/u:ii^hlC7'^ofc^ gag *3 pol iS 

|g^;|.j^;^--^-;5 293 jftffllj^^ )/5 ?&f^r' 10cm r^V^'v^^J-lii-^l-^ 37°C. 5%CO, j)^* 

GAR3-GFP Uhx:f>4/i^P^^'^'^—y°y^^y DNA 15 M pCMV-Eco 7°^^v^K-<^^5^— 
DNA 5 /z 250mM CaCl^ (pH6.95) O.Sml {^l^HxTf^^^ii:, ^<^:^?^^ 15ml CO^z^--^' 
}rAtv/t2XBBS [50mM BES(N,N-bis(2-hydroxyethl)-2-aminoGthanesulfonic acid). 
280inM NaCU l.BmM Na^HPO.CpHG.QS)] 0.5ml t^MTLT 10 ^>rp'3^^1.T#®^^^Co ^ 
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Jtiill^i^^L.-C 2nm^. i$-m±.m^ 0.45 n m (Dy^yl-^- (Millipore ^tM) X'^iiU. 
^7^/v;^-<^^-^-g:tp^?^^la|JKLfCo rcDr«^ IMDM i#i*!jT* lO"'. lO'K lO'K 10"^. 

HexadimethrinG broinide(polybrene) (Sigmatti;l)^^^nU. .LWmm^<^'^<t^^'^'r 

^ 13 ^ 5-aza-C (Sigma ^±^) , PDGF-BB (Peprotech tt^) , all trans U^Ml-m (Sigma 
4 0 mm^^^mtbW. PDGF-BB PDGF . all trans 
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t.'f. Nkx2.5/C.x ^mm^^^O P ^-C% Vht3^-l'/V7>-<^^-:^^^^K pCLNCX 
(Imgenex ^fc)(:i Nkx2.5/Csx pCLNC-Nkx2.5/Csx &Pi^Ufc„ 

^fc. GATA4 ^mm-^^^ i Vhni^7^/V;.^^^-7"^:^5K pCLNCX (Imgenex 

W G418 a±it^^«55>Srt°--nWV^imite^l^Mmbf^^^;=^5KpCLPCX 

GATA4 PCLPC-GATA4 ^f^i^ibfco l.fP'i'^/VX^^^^:/7;=^5K 

pCLNC-Nkx2.5/C.sx^pCLPC-GATA4S3^U^. Ecotropicitfe^^^m$« pCMV-Eco 
^^^?K^^i5^- (Imgenex Molecular Cloning, A Laboratory Manual, Second 

Edition, Cold Spring Harbor Laboratory Press 0989)^}^tB-^Or/P^y I'fP^t-^^ 
PEG itMgfi^fflV^T. DNA ^St#b/-Co 

- DNA ^l^^v;^:7^^Va>-^^5BU 0 rn^-^/^^^-hl^^^-^^c, gag ^XJI pol 

itfe^^f*>^-ra 293 *S« 1/5 #^T- 10cm f=V^^e..-.l^f^b. 37^C. 5%CO,^^ 

pCLNC-Nkx2.5/Csx fc^V pCLPC-GATA4 l/l-P'^^/^^-^^^-^^^-^K DNA15 
M « pCMV-Eco 7°^;^^K-^^^-DNA 5 M 250mMCaCl, (pH6.95) O.Sml i^»D;lTr^ 
m^"^. ^<Dmm^ l5m\(0^^-yi^y^t^rc2X?>BS CSOmM BES(N,N-bis(2- 
hydroxyethl)-2-aminoethanesulfonic acid).280mM NaCUl.SmM Na,.HPO,(pH6.95)] 0.5ml 

imTi^x 10 5^r.^^?aT'ii^®^^/c. ^oti^. -c;'^ dna wm. m 0 f^J^sufc 293 m 
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Hexadimethrine bromide(polybrene)(Sigina ^^^*nU. .mMl^^^D^M^mi^'t^^ 

:t(fy\^. pCLNC-Nkx2.5 t pCMV-Eco ^AT'^^^ti.fc'>w'/^^^-l'>'7^^^^3^^-^' 
J^lBflSJ^tt. G418 300 n ^/ml {c;^^S<t9t^?^;0Pl-> B rp1i#^L/^ 

PCLPC-GATA4 i pCMV-Eco ^AT^^^tl^'/'-'^-^^l^^^^^^^^^^^^^^^^^'^ 
flSJ^Jt. t'^-n-^^v^>^^^j^j^ 300ng/ml ^^l>^^C^i:5^-S5API-^ ^^^^-^ 0 Tn^i^^UfCo 

r<Z)J:5}^UX, lX#bf:i Nkx2.5/Csx fc5V^^•i GATA4 c^^^^l^!S^5^^(alJ^i^^^^■^^ 

GATA4 ^?ifi{l7ij^^abfc.L^ffi*lfifl&-<:0^>4t:Sg^^-r?>'n'M*fflfla(BMSC-GATA4)^ 2 X 10^ 
»/ml ^4^^ 60mm t%my'^<,^-y=^\m^. 33'C. 5%C0, iS^Sf CO#IIP»fflV ^TJ:§ 

33t;. 5%CO, ^^c^SR«&fflV >Xig^^ftofdt J^t^«^bV ^^.c^ i^^^i^S ' 
5-aza-C ^l^iL. 4 Mrp^t^^^ttfCo firte-^iim^l?''^M?W«5^^Ptfla»m^:i 

Nkx2.5/C.x Hi GArA4 ^r£f|;->J^mi^J:'0;L->S-i^#^&t)^^aSiS^^'-C'fc5 cTnl, ANP 
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m^-^-f. Nkx2.5/C.sx i GATA4 (DM^'iR=^^m'^\Z.'^MnU--^(09i\m.^'^-^^^ 

'ft^^rWf 5'fl*M^fi^(BMSC-N.kx2.5)J^^^^^i:fcf^^ SOOng/ml <D^^m-^f^^^o\^ 
^'^-^•^^•yiy^mMU ag^iJiItt4^n^>'(BMSC-Nkx2.5-GATA4)^HmLf'o 

Nkx2.5/CsxiGATA4COM5te^^5^^M^^l'^=:'L^®M-<^^Mttfe^*t-^^ 
fla(BMSC-Nkx2.5-GATA4)^ 2 X lO'm^/ml tfj:?>^^i^ 60mm ig-^f^V^/iz-^l-^^^ 

33°c. 5%co, mm<DmM^^^ ^x^^^ft^t=-o 

Nkx2.5/csx ^ GATA4 t^p]Jta^c^r^flfiJB^J^^ortt^t<Sg^k:U^^;5^ofc^^. ffittji- 

x^^m PGR nm^n^t^ ^oo^m. Nkx2.5/csx i: GATA4 (Dmmm^2:^ 't^^ 

±mi.f^,m'Mtimm<D^hm^m^(^kx2.b/Csx, GATA4)i;ih^h;?7^V(FGF-8, 

Nkx2.5/Csxa^GATA4c^ISiit^T-^&?^ilt'l^?i^l-7t'L^^^^^W^--'75:^^k1lg^^ 
3^(BM$C-Nkx2.5-GATA4)^ 2 X 10* ^US/ml 60nim tH^7=^^^7^/-^t^Wt. 

Nkx2.5/Csxi:CATA40M^T-^3«t*ll^mU/c-L^«5l'afla-<7^^fb1g^^^5'«'M5^ffl 
ijg(BMSC-Nkx2.5-GATA4)^ 2 X lO^Wf^Ml t^^^^^\^ 60mni it^xV^^-v-i^W^-s 
33=C. 5%CO,S^<^?P?IP»^^V^Ti#^^^to/Co . 5^«Vi^i' 5-aza-C ^^^^^ 
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, ET-1 ^n^m lOng/mi i^L^^j^^X^l^mM (i^^^T^Vi'v'^J) s Midkine 
iOng/ml l,Z.fj::S>XoimM ^i'i^-K) . BMP4 ^m^^ lOng/ml {^;^tSJ^5 l^^imSP 

V^H^itt FGF-8 lOng/ml {:i/^5i:p{-^^nL. m^y^-^-yi^^m^ ET-l =Sr« 

g lOng/ml (^/^S j:p}c:^^Atl, i§^f=V5'^'-K(:nj* Midkine lOng/ml 
i-mm. tf^7=Vs/V^L}31}^BMP4^«« lOng/ml {^;^£SJ:5(-^^JnbTJ^"*«^b 
feo 2 0 . 4 0 ET-1, Midkine 

BMP4 iZ>-^;tJ[l^fTo7to 

5-aza-C ^Mr^Xt-hmm'ik. ,^5lJ}&CO?f0^%f4tB^^«T-T?1iamUfcl„ ^<^5i!§lfe. 

FGF-8, ET-L, Midkine fc^V n}4BMP4 ^-^;!][lLyhit^-7=V5^^>^-^t^*^J 5 f iI<Z)M/&50t^ 
»fla^/^ofco -Id. ^m'r^'\ym(rymn FGF-S, ET-1, Midkme feSV^^* BMP4 c;0^3s 

-?:<Z)|^^. FGF-8, ET-1, Midkine feSVM* BMP4 Nkx2.5/Csx t GATA4 (7)5$f|iiJ^5J.ii 

J;^)^^^!^^!.^ cTni, ANP c^^ja^^^f-jCiti^'S-if^^ced^^^^ 

^-i-'5#M^^fflaS(BMSC-GFP)^. -7.>y;^^ftli-^fcJ60K-:>— iSHHaib/c. -Mrimoi. 
>-CO^ti^^j[iiLfCo GFP Tf^!§feU7tBMSC i^BflS^^i?:) 5-aza-C T?240<r=i!g*a3aUfcm. 

IX io«ceiis/ml PBS \mmu J^^W.mtX'7K.b.X'im\^fc. ^^*o\ BMSC iHfiS 

^;i%co^ A^m \ -:r/U-=t^<Z)x^^^^>y ^-^^ (1ml) ^ffi V ^T5^:^^-^:/^-/^ 30mg OltB^ 
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RIKAKI CO.,LTD NK-174-14)T^gP<Sr^*t(^^oTl cm l^ifmmV. ^-\-^^£^-<^'- 
mmX^V^m^&^^^mm^L,. ^^^ffl-^^-i^^-^-l'^n^ZKNONAKA RIKAKI 
CO.,LTD m~334-08)Xmm\^%W^miiil^tz. oV ^T-^-fi^CJ^^if- T'^^^t: 

1mm mk'mm\^:i^-^-^j mKmm.^'^f^yvi^'^m-t-y^-y^^y^^^ (220 o:)m-^mA 

tfco ^<Z)^fS{^^^t"V— ^ i^y-)-/Ui^WfM(^ MODEL SN-480-7) Sro/^-^^ 100 
(NONAKA RIKAKI CO. .LTD) ^JlV^T^^^*5>'^2;p}:lLT|l^U/t. -O^i^. fii'tW 

PBS {^rf-iSLfc^^^^ 0.1ml SALfCo oV^T' ETHICON ^M^^ 4-0 ETHIBOND 

^Hf-B^(Z)!i!m^?fimL^^t^^-i?^f^Tb^v:77>-hii7;^--v'^>£r37°cirJnBU::c7?q:> 

-Ctili^^^ofco /^^32is^-^<7)^fj^Ji DESIGN FOR VISON 4.5 X SURGICAL 
TELESCOPES ^T^Tofc 

fco 'afflbfc|a^^1^^7"/l^&5^^a^— ^^^'S/^rnt^JS^ivI^^^-^b. poly-L-lysine X^ 

PBS X*?5t^^Lfc-!^>':7"/vi->«?i"U 5%IE^"7"i?MtM^ 30 

P:y:^Vi^'^*5^7feofc„ PBS Xm^\^. PBS 100 ^}:i#-^Ufc-v''>:^f/L 

OF? :h/l-^f45: (CLONTECH ttiii) XA'C\^—^m.^. -^W-RZ^^'^^-^^-^f^^ P. 
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(DACO 30 ^M^^^^^f^ PBS X-im^^^ m^m.lyO ^ g/ml 3. 

3'-Diaminobenzidine(DAB) Tetrahyclrochloride).0.01% H.O.,0.05M Tris-HCl(pH6.7)] 

T« 16 0 @ C3H/He 'L«&MtliL.. ^^5;-n<7);^?fe (,L«JfiLW^^:^?i 

mmi-^^tMc. mm'L^^mm^^ 6cm o:>mmr^'^^y^>'^^^ s x io« ceiis ^ 72 b^Ppij^^u 

5-aza-C ^«^3 ,x M }r4^^J:MC»L 
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-i-tD^m^^/Cit-t-6^i:^>m^^Hfc. -:)f. Nkx2.5 t GATA4 <Dm^:^^^^mm^V 
fc^^S'^9S--c^^DMkffi&^-t-2>'t®'^fflflS(BMSC-Nkx2.5-GATA4){t=i>'7=VV3VK-5-f 

^(D^^m Nkx2.5 i GATA4 l:^±\M^mf^mtmc^^^l^x^h^s imm^nm.^^ 

GATA4 <^Mita^=SrM^mLf^.L^fS^arffl-<7:)5^<b^^^--^S'^'M*ffl)JS(BMSC- 

Nkx2.5-GATA4)^ I X lOmmtfJ:^^Vi^r^U ^*^«^3 M t^l^^^J: 

-.icr^^nbfco 1£ 0 . 5-aza-C ;^^^5fei~Sfci^{^S^bV>t&lfei^^i^^U. 4 S^.^MSr 

ANP.cTnl co~ocD/LNS%-#.|ie^^^3te-7-cD^m-^^JLiSt-5ilidsm*$tLfc^^ --^^ 
Nkx2.5 h GATA4 (;0rJ55t^-^%?^i{f5'J^?aLfoL^r£5®fla-^:>^<l::^^^"rS'Rtpl^W^ 
(BMSC-Nkx2.5-GATA4)}^ ECM r.^h-7=V>^i/-{^J:^. 0'#«^^Wi^*P^ti\ 
ANP.cTnl <7^ ~ o<Z?.L>g5?<l#-^^^'feit^^'^^?af* N»«2.5 i GATA4 

(BMSC)^ycf± 8 X 1 0* iil<^ Nkx2.5 t GATA4 c^fiiqit^S-^'^S^^'J^sabf^'i^'^^^^S^^^" 
^bfig^^-r§#M^MS(BMSC-Nkx2.5-GATA4)t^ 6cm CO^^T^V^y ^--Cftta^^^rro 

Nkx2.5-GATA4)}*^»i5Tvi^Ufc:^t*I^J:^ GFP -C«Lfct.cr)&^lJffiUfc, 
P^&L7-§I 0 5-aza-C ^«g£3 ^ M 0 5-aza-C ^1^1^* 

^7sr-m^i^\.\,-mm^m^. ^^^^ 4 M^^^^^^tfc. ^lcoPpIs 3 0 (ci m^M. m 
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l^fct^titm^X. m 10 ^^mi~^'m<^^^W\^t^^ Z'D^i^^. Nkx2.5 t GATA4 it 

mmmio. KUM2 mmt bmsc ^tfat^ ^s^t^^js^ 
-^'^^'^m-mm^^TM^. kum2 mmt bmsc ^)ifecQ^®in:i^coiii?w^tT'^^- 

CD144. ^i^-l^[L^^-IDfl^2<^^®W^^U'C^^tl.TV^^ CD34, CD117(c-kit). CD14. CD45. 
CD90. Ly6A/E(Sca-l). Ly6c. Ly6g. mm^mm<^^m^mtl.X^htLXl.^O CD 140. 
^:yv-^V> CD49b. CD49d, CD29 -^^hV^y^:^^^^ CD54. CD102, CD106. CD44 <D 20 

KUM2 *fflfla*5 BMSC ^H/JgcTP^ 1 X ioH^^96>^^/i-U^:/l/-Hi^^tb^'ti.5.^ 

CD105$af4=(Phammgen W^FACS^It»(l%BSA-PBS, 0.02%EDTA. 0.05%NaN3^ 
PH7.4) ir*qx.^^:x/v{^^;jab, ^^X 30 ^^Pr^^Jt^^^fc. ^>'ha>-/V^{^tbr^i. 7 
h lgG2a. K^mmmPh^rmmgen ■^m)^m^'t=.o mmmX2m^m^. ^hl-^hT^^ 

;.^_PE(07^^^K/.^>^^^y:^M)=^2O A i^n^fc„5t3tU7K4'-C305^^^j:£^ 

cOl^^SfBim 5^*1-0 KUM2 5^flS*3^-a^BMSC CD105 PitST'feofco 

^^(Pharmingen *t^;PM-28181D)&JlV>r^fl^^>t-<lr:^^^4^V^, ^n-lh^b^^^— 

)i:^ufco ^<?^^^&m2^}^73^-r= KUM2 ^Bfla*5J:t/ bmsc mm-it^i^ pik-i 

CD31 ^imomm-^->^^Xn. FITC*ll^^HfcrL-^!^^ CD31 trifle (Pharmingen W; 

^3,^j.^--^~^ KUM2 *fflfla*5j:-a^ BMSC immut^\^ cosi itt^x-fcofco 
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CD 144 tm^mmz.O^ t:';^-:P CD 144 (Pharmingen M ; 

KUM2 wm^ CD144 m^mm^^^^f^i^^^ bmsc mmx cdiaa mmv^m^ 

CD34 mm^^m-O^^-^i^^ FI^C t^fgfe^tbfcta-^-^^^^ CD34 rL^* (Pharmingen 
PM-09434D)^;Bv^rm^*Ki^?^trv^, :7^-^i^^^.^^^-r'M^bfc. ^00*1^-^^5 
m\'rr^-ro KUM2 BlSSi* CD34 ^M-Cfc-^f:^:^^^ BMSC «}i CD34 »^niB^^^ 

cDll7(c-kit)^5tM<^^?ai^ov^x^^.FITc ti^snfcfA-^^ coin 

(Pharmingen »;PM-01904D)=£rfflV>Tm<^^rS^m^. C-«'J^b 
^c7:)|S^^^6gll^^>i-o KUM2 CD117 ^^4^m-efco/c/.>. BMSC ^^SJ* 

CD117 li;'l±,^B^"efoofcl. 
CD14 ^alr.CO^m{^-:^V^T^*vFlTC CD 1 4f/uf4^ (Pharmingen M; 

IZ.^T. KUM2 ^^BSf^ CDU ^ittr^fcofc-^^ BMSC Mfim CD14 l^tt^DTS-^S^o 
CD45 W.03Sm^CoV^T^*. FITC «byhtn:-^'i7;^ CD45 trCf* (Pharmingen ^iS^; 

^Lfrs^o KUM2 ^Ba^*5^t/ BMSC CD15 P^+SIBflaTfcofc. 

CD90 .t^:m</>^mi^0V^T}*. FITC mni^t^.tK-^^^ CD90 ^fl. (Pharmingen ^±^; 
PM-22214)^.^V>Tr.fl^R^^tT.V^. h;^-^-^i'J&^l^^-o 
iC.T^-to KUM2 BMSC mmttU^. CD90 ^tt^fflBS-^-foofCo 

Ly6A/E(Sca-l)t/Li^^lS#ii^oV>Tf:i:.FITC ^fSL/cn--?;- Ly6A/E(Sca-l)i^W^ 
(Pharmingen ^±^;PM-01164A)^fflV^r^7L^*^^S^m^ :7^^-,^^^^-^'---e^l-J^U 
tz. ^Ol^^^miOl^lir^-ro KUM2 IWHS*.^J:t^ BMSC Ly6A/E(Sca-l)^ 

Ly6c tamcD^esaJ^loV^Xfi. FITC Ly6c *rC^ (Phanningen 1=±^; 

PM-0Ti52)Mv^rrA(^S)^;^nv^. :7n^~MM'^-eta'i^l^^-" ^^fSm^^^n 
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Ly6g ^5^)mc^^^^^oV^X^*. FITC mMl^tcifi-^^ ^ ^V^^ irii*: (Pharmingen W: 

llI(^,T^i-o KUM2 mn&iS^tP BMSC Ly6g ^WflSX'feoifeo 

CD 1 40 mm<Dmm^<>^ t^:;r^:/'f bLfcIn:-^'^^^ CD 140 '^i^ (Pharmingen ^±SJi : 

SliliCl^-r-o KUM2 ^Sa^SJ:!)' BMSC ^©fl^f^i^.}^. CD140 ^t^^fflBSX-fcofeo 
CD49b ^m<0^m:i-^^ ^X\-±. FITC CD49h ^.^ (Pharmingen » ; 

KUM2 CD49b ^l^r^HST-fcofc^^. BMSC CD49b ^mmx 

CD49d rillc^^^^i^^V ^-^^^^ P""C ^f^l^Z-^Sft-^^^ CD49d ^lA^ (Pharmingen ; 

tui^TF-r, KUM2 *pB^*5J:i>* BMSC cD49d m^mmx:^^^^^ 

CD29 W.^^^^-'^^^-Cf^^ P^'^C mmM%-^^^ CD29 ^^^^ (Phamin^^ea 
PM-22634)^^V^Ti?u#:S);C?^^tV^. :7^^^^h.^-^-^a«X^'Ufc. ^^^^m^^^ie 
I^(::^.-ro KUM2m*3J:r;^BMSC*|BflSf:ii^>i^s CD29 ^mJi&X'^^f^o 

CD54 •i?Ci^,^|g^i^■OV^T}i. FITC «Lfcta:-^'>^ CD54 ^ri:^ (Pharmingen ^tU; 

lai^^-ro KUM2 f^mfi^}* CD54 m'mmXh^t:.^^ BMSC IWASf* CD54 ^l^r^fcofc. 
CD102 W<^^mS^-:>V^T}*. FITC WLfc:*a-^'>:^CD102i?L^(Pharmingen^J:M; 

mK^^-to KUM2 BMSC Wati^^i-^ CD102 p^M^fflBStrfco/co 

CD106 j^tJmc^^^i^O^ ^Xf^:, FITC tiab-Ti-tit-^-"?;^ CD106 (Pharmingen t±»l; 

I^i^>T.i-. KUM2 mm-± CD106 Pf^MBST-feofed^. BMSC i^SStt CD106 P»tt» 

CD44 W;^^^^^oV^-C}i, FITC rabfc^-vr;;;. CD44 ta^^ (Pharmingen 
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KUM2 BMSC SlfflflStt^ti^^, CD44 m^mMX^^^t-o 
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KUM2 BMSC 



Hcmato 

CD34 
CD117(c-kit) 
CD14 
CD45 
CD90(Thyl) 
Ly-6a/e(Scal) 
Ly6c 
Ly6g 



-h 



Enodthelial 

Flk-1 
CD31 
CD105 
CD 144 

Mes^jtichyaml 
CD140(PDGFR) + 

Ittiegrin 
CD49b(a2) + 
CD49d( a 4) 
CD29( i3 1) 

Matri)^ 

CD54(ICAM-1) 
CD102(ICAM-2) 
CD106(VCAM-1) + 
CD44(Hyaluronate) ± 



-I- 



+ 



^,%^r^t.^.^L^mmm^^^^ ^^^^^ ch.in-2v)^^^ 

^^^^_^-^Sa^&1^^L^Co M.i^ma^. -^^^ MLC2V 

^,1T(^ EGFP it{ST-(CLONTECH ^±S^)&o/^^?\ neomycin »t*itfe^^^?^-^-^^^ 
^A.td pMLC-2-EGFP zfy^^V^^mmUt. r(7.^y;.^^KC0 DNA Mol.cuiar Cloning, 
A Laboratow M.nua., Second Edition. Cold Spring HaAor UboratoT Pr.«(1989)«Kffi 
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mm^iM., 'M^«mmn ^^mm^. ixio.«««*PAcscauber(B,cio„ 

Dickinson ttS) T- GFP Btt««**»»L-St^««^'^'^= ' 
,.,:i^<o GFP W»«ai4 FACSf *JS« 10 W&Wi4i 

4i- PPAR-,-®»»«?!afeSa«P':''i*'-»'»«f**^"''^*-^''"=*"®'* 

PPAR.^ la^t^ttllmuxv^5^^, ppar . 2S«(*tt«abr.^>'^v^ri>i««SJ^fc. 

ifcr pPAK-ya^ff«>7'=<-=^V-e*5 Picgllta^one, TroglitMone Sr. «* ftfiiS^-fr 

,tJS»«a'^^»<t:fiB&Wf5»«i(B«aa3MSC>t gfp if*»WLfcS£»» 



pCLNC-GFP ^mmX^fco ^}^U^^^l^:^-<'y^-^y^^y pCLNC-GFP t Ecotropic iS^5 
^•^^^^^^ pCMV-Eco :/^^^K-<:7^- (Imgenex t±)^. Molecular Cloning. A 
Laboratoiy Manual. Second Edition. Cold Spring Harbor Laboratory Press (l989)^-lc:tEfife 

ige^^f**^^ 293 1/5 lOcm ^V^^/iz-^^g^-tU. 37°G, 5%C03^ 

pCLNC-GFPUhn^^/i'^^^^--:/y^^KDNAi5 M g pCMV-Eco :r^:^?K-^^^ 

^DNA 5 12 250mMCaCl,(pH6.95) 0.5ml J^n^T^1^§^> ^cCD^M^ I5ml 
^l^Atbyh2XBBS [50mM BBS(N,N-bis(2-hydroxyethl)-2-aminoethanesulfonIc acid), 
. 280mM NaCU l.SmM Na,.MPO,(pH6.95)] 0.5ml i^lMTUT 10 ^F^^tar-f^-g^^^rfc^ ^<D 
rr75 DNA MSr. i^/BSL^f:: 293 ?^^)l^J#Jfi>T'i^^T$*. 37°C, 5%C03J^^-'^ 

j:tlt!iSr^^bT2 j^^i?t^0.45 m (Millipore ^±i!i) -C^iHb^ 

Hexadimothrine bromide(polybrene)(Sigma ?±$^)^^.*nL. ,mmm-^cD^Mt^^^^=5 

-^'y^'wmmmmsoo.^-mm^u 33-^. 5%co,^^itc^rf»^J^v^Ti:t=«=Sr^To 
fr. 5w^mm. rru^ iMDMi^^^ai^^^u, Hicsst:. 5%co,^^«cD!^P?lP»^v^rl#^ 
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ik^SCLexicon Genetics tt^^^JH^^XJl^U. mmf^mmm^-^^ ^^^^^^'^^^^^^^^ 

5% CO,^{4^TX'S3SMB^^>Bi^t^-^-C';^ebfcm. Manipulating the Mouse Embryo A 
LabomLry Manual, Second Edition, Cold Spring Harbor Laboratory Prc.s (1994) {=132^^^ 

0 ma, 17:00 1:1 ^'^^^ ^sfi^^> 9^00 irBi^5im^m^. 2 13 mi:^>^K^ n m 
mz-mr^ GFP <75f^m56'^m^$H bmsc ;^s#M?^/^^.Tj<i^™^^5^<b-r^^^^^^^^^ 

Amplification Protocol(TRAP)>}2S(^i:^mUfc(Oncor TRAPaze Telomerase 
Detection Kit) . ^u:,y^^-im<Dm^^mmmmmf^r^. ^fe:/^^=r^-/HC'^o-/t: 

itm^^-rr^^^^"mmm<i^^^ io^m)^pBsx'm¥^vfc^^ 200 mi^^ ixchaps 
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H.OOOrpm 20 ^>P.1it-L>.^^(4"C. HITACHI M himacCF15)L. 

UXIDJUiUfc. Protein assay (BicRad feSi)^)^^V^T®e^-^^S^®JSLfci::l^. -h|3 

Img/ml "Cfe^fCo __ 

mof^^ Taq « EX Taq polymerase i^W^W ^ffl V^/^= ki;^^Tf^O^^^ 

ti 10X-^-&^^^(0.25%bromopbenol bluo. 0.25%Xylene cyanol FF, 30% glycerol)>lr l/IO S 
rs^DLs 12.5%;Kyr^y^vr^F^/V(TRAPeze Telomerase DotecLbn Kit <^:/P^h^-/l- 

-^y-:/(FMC 1:±$^)-C^^L.^5fefei^5>fT^g.FluoroImager(Molecular Dynamics 
mm<D Wistar rat(H SLC ^^^©tl6^^iItfeEe3bfcf^. 70o/o-^y^7V^5^ 

50ml (BECTON DICKINSON ^tU) {'EliRb. l.SOO^pm 10 ^;^rmMm^ 

(TOMYtetJ{S*iS«). MLfc^.[fifla^6mlC^ D-PBS ^l^ll^^UCo ^^M^^^:^ 

Mm^tM^'^ 1 ^^^tcVf^^h 1 X io«i0c^^i3&^^0ilXbf.:^y^4>^o ^ui^f^mm^^ 

^^fc^ 1.3 X 10« mcr^mm^^^^^oW^^ SOml ^iS W^^A-./^ 1.073g/ml i^mM 
^Hfc PercolKAmersham Pharmacia Biotech ^±^)/D-PBS m (25ml) -hl^ 5ml S^bfcf^. 
^^^X- S.lOOrpm T' 30 fM^^^L^^mUt. m^L^^Mm. PercoU M^^^fffi 



10-12-27; 5:41PM;NGB patent DEPT 

«)ia«ra*iaiRUSu EI«U«MliaB 20%FCS, lOO m s/ml pemdmn, 250 ng/ml 
.„ept.™,=in,S5 . ./.Umphote™„(OibcoBRL«:»%^t..MDM»«(C,bcoBRLtt 

4 7X10' BM, imm<omM'Dm 2%«sfcEiwbfc:iii^*5. rroiSKbr^jraufc 

*«*«MJ8.*2~5xio'B/™'.c*5WPiOc.®«»Wffl«««a««ffi-^ 

EDTA 2/3 tt 4ml (10»DMSO, 50«0#S« ft «««a«*i«. 

40%»*ffifflJcK««).««U2n.S^»-:/(«'<"^^^*«>'^^*'=^«'-' 

^■a;ur^«*s^«^¥b. SO 1/3 14 Worn ««m 2 fti^wsSLffittufc, 

U 6 5.=..W7-W^MBECTON DICKINSON aS!)Kttl9-^''Sfc^^X'«'«'^**^' 

s^t^7^y^^-^^>^r=.-^Ui e«i4f«m<BECTON Dickinson ttM 

tt*8 P-Sffi 10 MM)«*'*OT*.fc*>«i-=-7D'V^i'^.PDGF-BB<Pepro Tech EC 
LTD as- 10„./™.>, ~ U^/^X«(HA. Si^attM, «S lO"'")** 

^I*«*H»* lew* PDGF, a..-tr..s 2 B«t4 B 

PDGF^BB i.-rM'ymiMiLk%<r:'-f^'^'^*>''^<^''>^'^*^'^^^*^'''^ 

^ffi»«ua-«^Jft«e*«^sft^»iia(BMsc)(^,.6a»ii!a^^<t;(cM«^5e^H-> 



c 1 T7PATR ICK ;813556133 
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i«-#%ffofc. n 0 . mmmm^^ 5-aza-c ^i^^^^a Mtfi^^^i-^mn\.tz.r^. 

FGF-8 lOn^/ml (i#^f^^^;^^>'-N) . ET-1 lOng/ml 

V^NtrH FGF-8 lOng/ml JC7tfi5j-3U»U. ig^T^^^yv'-Pi^:}* ET-l 

lOng/ml lZ.^^^^^imm. mmr>y^^-Q^^^^ Mldkb. 10n./-l lZ.^J:^^ 

^^mm. «^V^:.^>-Rl^f4 BMP4 lOng/ml {^/iSJ^^t-^^JDUT^a^^ 

Ufc.^n-^^b^{^2 H 4 0mi^^.l^J«<^^$i<!l3^^^ FGF-8. ET-1. Midkine fcSV^tt 

BMP4 (D^M^fr^t^ 

PGF-8. ET-1. Midkine fe«>l^(* BMP4 MasPl 
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ia?'J# -^3 5 - A Xga^lJc^HJi?^ J-^)?^ DNA 

Sa»^36- AXiE?'J<^mPJ:-^^ DNA 
R?(J#-§-3 7 - A X@e?'Jc7)tJi :^p3e DNA 

@£5lJ#-^38- AX®a^'lJ<^l5i0>^:'^^ DNA 
@B?iJ#-^39- AXSS9iJ<7:.t5iP^:-^^ DNA 

sa?ij#^40- Axia^jcotft^t-a-^^ dna 

@a^ij#-^'41 - AXSa^lJc^IJt?^:^^ DNA 
Sa^lJ#^42 - AX^a^cOiaP^ DNA 
|B^j#^43 - AXiG?lJ<^m0J^ DNA 

@a^ij#-^44- AXia^i]<30i5iPj:^)55c dna 

|a>-lj^^45- AXiE?IJc^'ftft0^:^^ DNA 

Pia^i#^46- Axsa^ijcompjT'^fiic; dna 

@a^lJ#-5$-47 - AXaa^iJcOmP.^ DNA 

ffi^J#-^48 - A Xaa?IJ(^3APJ^ r-d-pjc DN A 
ia^lj^-^49 - AXE^fJ'Z)'^"?'^ :-S-J?£ DNA 

ia^'j#-?-5o-AXia^'Jc^m§^:^^ dna 
mm-^-5i-ATMn(omm:'^!^ dna 

S£^y#-^-52-AXSfiiS'''J(75|5i0^:-^^ dna 

-5^-53 -Axia?fJooifeP^:^B)^ dna 

i£5^iJ#-^-54- AXSa^'Jcora:-^)^ DNA 
@a?'J»-^-55-AXSe?lJc'^l5tP^-'^^ DNA 

ia^rj#-g-56-Axia^!jc:)mp^:-^fi^ dna 
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^m^^-57-xTMn(omm:^j& dna 
ia?ij#-^59 - A TMm'^Mm dna 
mmm^Qi- Axss^j<^mp^:'^^ dna 

@a^J#-^62- AXSe^U'^sJiP-^'-'fi'^ DNA 
gSm^63- AXSE>"iJc7?UiB^:^^ DNA 
ia^J#^64- AXia^[]<^l5iP^:'^)5fe DNA 

12^-^65- Axea^joia^r-a^^ dna 

ia^J#-§-66-AX@a^'J<7?|feB^:'^^ DNA 
AXgE^iJ<^IJie^'-^Efe DNA 
ga^lJ#-^68- AXBa^lJcOtftB^---^^ DNA 

sa^ij#-i-69- Axia>5'"tj<7:)me^:^j^ dna 
ia^''j#^70- AX@E^Jcog^iB^:-a'^3^ dna 

@£?lj#-^71- AXifi?IJC0mP>^:-^fiS DNA 
E^IJ##72~ AXia^lJcOtftP^t-a-l* DNA 

ie5lJ#-^-73- AXga^'O^^m?^:-^^ DNA 

ia5ij#-§-74- Axsa^^noomp^-.-a^B^ dna 

ia^IJ#^76 - AXSB^J^^B^ DNA 
ia5iJ#-"'76- AXia^J-^^P^:^^ DNA 

Ai:Mm(omm:^^ dna 
ga?ij#-^7s- Axia?'J<^sft0^:-^i5fe DNA 
@a?ij#-^79- Axia^ijcomi^^-.-^eK dna 

ga^tJ:§=-§-80- AXia^iJcom?)!--^^ DNA 
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5. mm\ ->>^^<<t%>c^0iiwfla. ^stt^^^fls, 'wmm^. 5k^f^\^mmi^ 

10. CD 144|^'te-efe^^ tt5R]^9Bat|ife«7?$Bflao 

11. ^f8fl&:5^^. ^ibi^ CD 144Pft'tt"CfcSs |f3)^:®9rd^COjW)!S» 

12. CD 34i^-f±-efcs, it^^ssg-e^c^lsasao' 

14. mmf}K^^i^cDi44mkX'h^.m^mi2t&m(Dmmo 

15. ^B^S^Ss ^^^^CD 14^t4, CD 45^-ft. CD 90|fii4, Flk-lP». CD SlPS'tt. 
CD l05P4^t*. CD 49bl^11. CD 49d^t4> CD 29l^fJ:. CD 54^'tt. CD 102|^'(±. CD 
106Fti4*3J;l^ CD 44|mtt^fo§^ -i(#5RTfl'lOia^(755i5B^o 

16. mUktK CD 14Ptt^fe. CD 45PSi4. CD 90|Sitt. Flk-lltt*. CD Sll^tt. 
CD lOSltt*. CD 49bPSi*. CD 49dP^tt. CD 29^t*-. CD 54P$#. CD 1021^4. CD 
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17. mmtK ^h\^cD cd 45mt^^ cd 9o». Fik-mi*. cd 3imf^. 

CD 105^1^1. CD 49bl^t4. CD 49dp^te, CD 29llt^. CD 54Pttt. CD l02l^tt. CD 
l06Pt't4*5J:'a^ CD 44iH*-C:-&^s m*«i2|cl^<^Mo 

18. J^fflfla;^^. CD 14F$t4. CD 45P414. CD 90Ptt4. Flk-mi4, CD 31^'0!-. 
CD 105mm. CD 49bpM*, CD 49dm^, CD 29^±. CD 54[^.+4. CD 102|^1±. CD 
106m4*3.J:tJ^ CD 44l^tifeT-fe^> ttsRJ5l3^^^>«IBilSo 

19. I-Ioechst 33342^fX'5ii*^^V\ m*^ltE^<^^«So 

20. |t5tt3ll~l9^V^Ttl.■-^^l^i^l5*^^^W^^^^^^^^'^^^'^'^^^'^^ 

21. ,c.^^^^flS^^^Mb'r6*g^^^i-5>«'Sl~2o^v^Tn^^l^{^fa*^<^ 



22. ?P^SS«f^5.Mb-f-5^^^^i-S, ?^*«l~20COV^Wa^^^«B-^k^^5W 



23. ^«a*fcJ*Jl^^iflL^J^JS?Li*'^**^^^"^^*^^^ |t5ttlSl-'22^V^TH>5^1 

25. m&K •^'^^:^#MEtl^^^'fl:«g^*ffl^ BMSCCFERM BP-7043)X'feS. ft^^^l 

~8cDV ^T^^7i>l^Si^^^605^sl^^flSo 

26. ^fe{$DNAc^Bi7^^/Ht:i^J:'?'il^^^aai-^'fl^-^"^^-^^^^ 

27. t^fel^ DNA ^J^^^Mt^K s-T-^W^^V^o^J^tJCi^^^/V:^/^ 

:7;^^t^K (DMSO) /..bf^^SSf ;^>bMli'^^^>^Kirt.i^t^J:^^>'^:'-^*^^-^^«^'^^^ 

f^5}tlg26fa^C0f>lfl|!^c 
If ^^27ia-^co*[ll|gc 

29. McD,iL«^^i^r^^mbrv^ss^^fcf±r^Vi^'L^»^«^-*^^^^ 
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32. PDGF mm^^3t.-k.n5X^^^Mr^y^m^L FGF-8 -^5gE^lJ#-^64-t;-55^ 

^c^i^^T^/mmn. bmp-4 :d5je^ii#-^70T'^^tb^r5y?^SB^'J§:^-^^iT'^i~^^ 

34. t'i5?^:/^Sl^=5='y'l'>'^-C$>S. |^*3530BS^(^^Ba. 

35. m^m^tK Nkx2.5/Csx, GATA4. MEF-2A. MEF-2B. MEF-2C. MEF-2D. 
dHAND. c^HAND. TEF-1, TEF-3. TEF-B *5j:I>*MesPl ■^.e./^SS¥^-bilf**tLS^>4Ki: 

36. Nkx2.5/csx '/imnmw9-cm^t^^^r^ymwm. gata4 fjmmm^n'^m^^ 
iv^r^ymmm. MEF-2Ai^mm^^-i3xm'^MT^ymm. MEF-2B^5sa^i#^i 
5T'3R$H^T$y^aa^iJ> mef-2c mmm^i7X'm^t^.^T^ymmn. mef-2d 

eHAND ;5Sga^iJ#-^23T'^^tb6r^7^Sfl^'J. TEF-1 :05ga^iJ#^25T*$tbST^yi^ 
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38. l^*^^»Ji5iSS^-2 (FGF-2) \ZXV^\J^B^^^^^^W^W\^i^^^'^^^'^ 

39. FGF-2 ;65®a^lJ#^7^fc(*8BS^COT5/^ia^'J^^i"5 FGF-2 T'feS. ft*^3 

111 ~ 28C0 V ^-f 31 eeifef^^iiSo 
43. mf>^^?^i^ PPAR- 7 (^i?^*'(llH^;6S^T^/y-i;^:2hi/'i'l&=Sr^i-S'fk'g-#J"^-feS^ 

49. ^fe^ DNA C:)rd><=5^/Hk^j^fflV ^T. CD 117l^'|**3j:t>' CD 140l^t*CD^llia^;'j^ 

50. ^-fe-Hs DNAOE;^^/Wk7?'J:eS. S-Tifv-^v^^toJ^I/DMSO^ii^b 
/i^m7i^hm\^f^^'Pti:<i:i,imx-h^^t^'^mtira. W3j?«48*5j;m9^sife(50::^ 
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mm^-^^^:^itr^m<m-j-tK ^^v-^^^^^ ^^^^^ ^'^^^^^ ^^^m^^^v^mf^m 

54. ■t^V^^:yr^ PDGF. (FGF-8) . :^l^¥^Vy'\(BTl\ ^^V^ 

55. PDGF ^5ia^J#^3^fd±5IB^^T5yBgSa^J. FGF-8 ^SiB9.J#^64COT-^ye^ 

mmM. BMP-4 m^m^%7ox^mf^^r%mun^^Mf^^-^^< 

58. ^^r^ET'/.'N Nkx2.5/Csx, GATA4. MEF-2A. MEF-2B. MEF-2C, MnF-2D. 
dHAND. .HAND. TEP-U TEF-3, TEF-5 MesPl t^i^t^mi^^hm\'i')r^.^^^P^^<t 

59. Nkx2.5/Csx ^5@£^rj#^9r^^^t^5T-^/^ia5?'i. GATA4 ^^SH?y#^llT-«§ 

5-r^^st.^^T^:yetia^>J. mef-2c ^ssa^j#^i7-e^^*x^^T^;/^Ma^-J. mef-2d 

.eHAND ;55ga^.m4^23-^^g5^^6T^;y^ea^li. TEF-1 /.««^25X-35^tv5T^^y^ 

ffi^ij. TEF-3 ^ w]«^.-27-e^$^5r >;/^S£^'J. tef-5 75^ffi^ij#^-29-eig$^^r- 
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.0 PDCH ««^*^3*««E««T..«Sa^J. FCP-8 ..E^i«^64»T.yffc 
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73' B^H**^- Nkx2.5/Csx, GATA4. MEF-2A, MBF-2B, MEF-2C, MEF-2D, 
.HAHP, eHAND, TEF-X, TBF-3, TBF-5 «^t. 

74 N.x2.5/Ca.m?.l##9ffi«^rS/MWX-«SH*- GATA4 m^W-H 
=.«.r..mK«-MBF-2A«^i*^-ia^«r..l«^-MBF-2B..^«^^ 

i^tE«..r5/sssE^i. *-HD ,^^m^2^fm^r,mmm. .hand 

82. 5B*ai~46cOV^-f 
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FITZPATRICK 



;81355613a 
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